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Children learning science 


- consistency in theory is proof merely of disregard for the facts 
(Suttie [1935]1988: 243) 


8 September, 8.45 a.m. 


It is 8.45 a.m. and I am waiting at the back of a secondary school science 
laboratory. In most respects it is just like the one in which I first learnt science. 
There are large benches, rather than individual desks, and these have supplies 
of water, electricity and gas. Round the outside of the room there are cup- 
boards with familiar scientific apparatus — Bunsen burners, tripods, test-tube 
racks and so on. 

As I sit, somewhat nervously, in the corner of the room, the teacher, 
Stephen Benton, lets the pupils in. They stream in and, remarkably quickly it 
seems to me, choose places to sit. My first, somewhat irrational, thought is 
that except for the fact that some are girls and some are boys, the pupils all 
look remarkably alike. 

Today, 8 September, is these pupils’ first science lesson (a double period) 
since arriving at Pasmoor School. All of them are 11 years old and they have 
come from a wide variety of primary schools and family backgrounds. 

Stephen spends quite a few minutes at the beginning of the lesson sorting 
Out names — who is present and on the list of names he has that details who 
is expected, who is present but not on his list, and who is on his list but not 
present. Four of the pupils in the room are not on Stephen’s list and he gently 
sends them off to other rooms. He then checks whether each of the remain- 
ing pupils likes certain abbreviations for their first names and goes through 
their science timetables with them, ensuring they know when the lessons are. 

At this point one of the four pupils Stephen had sent away — Liz — returns. 
It turns out that she is meant to be in this group, but is just here for a year and 
then will return to her home country overseas. 
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In all, there are just 19 pupils — I had expected more. Seven of them are girls 
and 12 are boys. There are three long benches in the room, each with its 
longer axis facing the teacher. At the front of the room, at right angles to these 
three benches, there is the teacher's bench. Behind it and to one side is a sci- 
ence prep room. The girls have all sat at the bench nearest the door. The boys 
are split equally between the other two pupil benches. 

Stephen explains to the class that science classes are smaller than their tutor 
groups and that it looks like they'll be in this lab for the whole year, though 
sometimes some science lessons are done in ordinary classrooms rather than 
in labs. 

At 9.04 a.m., having sorted all that out, Stephen welcomes them and says 
that science is fun, but that it has to be safe. He gets pupils to say whether or 
not they have done any science and to say what science is. Stephen starts with 
the girls and is careful to involve pupils from all three benches. 

At 9.08 a.m. Stephen talks positively about how much science they seem to 
have done: more than in previous years, he says, mentioning that nobody, 
before this year, has ever talked about doing chemistry before. Stephen then 
tells them that their first topic, which will last until half-term is called ‘Being 
a scientist’, then they will go on to do ‘Materials’, then ‘Energy’ (including 
light and sound), then ‘Bodies’ (including cells and reproduction), then ‘Reac- 
tions’, then ‘Forces’ and finally — the last topic of Year 7 — ‘The environment’ 
which will include surveys and animal behaviour. 

At 9.12 a.m. Stephen asks them ‘What is science?’ He gets three answers: 
‘Finding things out’, ‘Doing experiments’ and ‘Fairness’. Throughout the 
lesson Stephen reacts positively to any answers, encouraging the pupils by 
saying ‘That’s right’ or, when the answer is less appropriate, words to the 
effect of ‘To some extent’. Stephen then asks them what they need to do 
before doing an experiment. It soon becomes clear to me that he is thinking 
of ‘Planning’, though the answers he gets are ‘Gather materials’, ‘Protective 
things’ and ‘Make sure you're not going to make something dangerous’. 

Stephen asks them what scientists have found out about. ‘Curing cancer’ 
and ‘Space’ he is told. Stephen explains how the science that went into the 
Americans sending someone to the Moon is now used for clothing, etc. 

Stephen asks them to name some scientists. ‘Einstein’ is the first suggestion, 
then ‘Isaac Newton’. Stephen asks them for some female scientists, but no one 
can name one, so he tells them a bit about Marie Curie, and then about Helen 
Sharman. Stephen says that one of them might be an important scientist in 
the future. 

At 9.18 a.m. I write in my notebook: ‘I’ve enjoyed the Ist half hour — feels 
positive for pupils, if perhaps some fidgeting a bit’. At this point Stephen gives 
each pupil an exercise book and at 9.24 a.m. he hands out a list of 11 science 
rules and goes through them with the class. Rule number four states: ‘When 
instructed to use a Bunsen burner, make sure that hair, scarves, ties, etc. are 
tied back or tucked in to keep them well away from the flames’ and Stephen 
tells them that over the years he only remembers two or three pupils whose 
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hair caught alight, a remark which makes an impression on some of the 
pupils. 

Stephen carefully explains the reasons for the rules. For example, the 
reason for ‘not eating’ — unless, very occasionally, he tells them to — is because 
the food might have got some dangerous chemicals on it. Stephen then goes 
on to explain about what the procedure would be if this did happen: they 
would have to have their mouth washed out or even be hosed down. Stephen 
tells them that science labs are actually one of the safest places in schools. 

Stephen asks them what ‘flammable’ might mean. He encourages them to 
think what it sounds like. He gets Jane - who hasn't put her hand up - to 
answer. 

During all this I’m scribbling furiously. My first impressions of individuals 
who stand out are of Liz who seems quite outgoing — she asks what ‘Tipp-Ex’ 
means when Stephen uses the word — and of George who tells a story about 
someone’s hair catching alight because of meths at a barbecue. The fire got put 
out, George says, by someone ‘scrunching’ her hair. Stephen says that that 
was a very good idea because it got rid of the oxygen. 

At 9.44 a.m. Stephen sets them their homework: to stick the lab safety rules 
into their exercise books and get their parents/guardians to sign that they 
have read the rules with their child. In answer to a question Stephen explains 
that wearing a CDT (craft, design and technology) apron or old shirt is 
optional — he doesn’t insist on it. 

At 9.50 a.m. Stephen hands out a worksheet titled ‘Rainbow fizz’. This is all 
about carrying out a series of chemical reactions by carefully pouring the con- 
tents of test-tubes into other test-tubes and observing the results. The work- 
sheet says that they should ‘Observe using all your senses’ and Stephen gets 
them to say what the senses are. He says that it’s OK to touch around the tube 
to see if it gets hot, but that they mustn't taste. He explains about how to smell 
carefully. George volunteers the information that he thinks he may have done 
this with his science kit at home. Stephen says ‘Good’ and explains that that’s 
good because it’s quite difficult to do all the observations at one go. 

At 9.55 a.m. Stephen carefully goes through the instructions, emphasizing 
that the liquids must be added very slowly. At 10.00 a.m. the pupils start doing 
the experiment. They stand up, follow the instructions, talk among them- 
selves about what they are doing and begin to make their observations and 
record their results. At 10.10 a.m. I note that everyone seems to be enjoying 
the experiment. One group seems to me to be working a bit too quickly, but 
even they end up getting quite good results. All in all, the pupils spend 25 
minutes carrying out the experiment and recording their results. 

The double lesson is scheduled to end at 10.25 a.m. At about that time 
Stephen says he will keep the final tubes to show his Year 11 class, to get them 
to work out what is going on. Stephen then gets the class to clear up and at 
10.29 he compliments them on their work and dismisses them. 

Over the next five years I came to know these pupils well as I carried out a 
longitudinal study of their learning in science lessons. 
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The aims of the study 


My original research background was in animal behaviour. I spent a certain 
amount of time on the Island of Rhum, off the west coast of Scotland. Here I 
would sit, four hours at a time, with a pair of excellent binoculars, watching 
the red deer on the island and recording aspects of their behaviour. The aca- 
demic study of animal behaviour became transformed some 40 years ago by 
the pioneering work of Jane Goodall who went in 1960 to study the chim- 
panzees at the Gombe reserve on the banks of Lake Tanganyika. 

The crucial thing about Goodall’s research was that she concentrated on the 
natural behaviour of individual chimpanzees over a period of many years. In 
this sense her research is like the ethnographic work carried out by anthro- 
pologists when they study individuals and groups of people in a culture over 
an extended period of time. Goodall’s accounts of the activities of such indi- 
viduals as Flo and Figan are memorable and have transformed our under- 
standing of how animals behave in the wild (Goodall 1986). 

However, when I read papers or books on science education, I very rarely 
read much that is memorable about individual children. It is not, of course, 
that ethnographic research is rare in schools; far from it. Rather, it is that it 
almost never seems to be used in 
Two notable exceptions are the work of Bonnie Shapiro and Gustav Helldén. 


examining in detail what one 
group of schoolchildren understand about the physics of light (Shapiro 1994), 


hool. However, she succeeds in 
keeping in touch with most of them, still talki i = 

standing of light. Indeed, she and I have eve 
bility of hiring private detectives to try to fi 
almost inevitably become ‘los 
the years, 


Shapiro’s work demonstrates the huge differences there are between what 
different children know about a science topic. Of especial importance, she 
manages to relate what individual pupils know to their personal characteristics 
— whether, for example, they are fascinated or bored by science, whether they 
think about science out of school and whether they are good observers or not. 

Gustav Helldén too has spent over a decade studying one group of pupils. 
He has focused on their understanding of biological processes, interviewing 
the same individuals on various occasions between the ages of 9 and 15 
(Helldén, 1998a, 1998b, 1999). One of his more depressing conclusions is that 


the actual school science teaching the pupils received had very little influence 
on their ideas. 


On moving to a post in science edu 
I decided to start a piece of research involving fieldwork. I intende 


n talked together about the possi- 
nd the occasional individuals who 
U from longitudinal studies over the course of 
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1994 to their last lessons as 16-year-olds at the end of Year 11 in May 1999. 
My hope was that the findings might shed light on two main questions: 


e How do pupils experience school science lessons? 
e Why do some pupils enjoy science and do well in it, while others don’t? 


How I carried out the work 


Choice of school 


The school in which I worked was identified by me because it satisfied the 
following criteria: 


e The school needed to be a state (i.e. non-fee paying) school with a non- 
selective intake of both girls and boys. 

e Science should be taught in mixed-ability classes for at least the first 
year. 

e The school should be reasonably near to Cambridge (for my ease of travel). 

e The school and its science department should be considered to be good 
ones. I wasn’t interested in finding out that many pupils failed to enjoy sci- 
ence or did poorly in it simply because the school or the science department 
were poor. 

e The science department should not be one where I had previously had a 
student doing their teaching practice. In other words, the members of the 
science department should not already know me well. This criterion was 
chosen because I didn’t want a science department which might already 
know my views on what constituted ‘good science lessons’. 


Only a small minority of schools fulfilled these criteria. The hardest cri- 
terion to fulfil was the last one. I had spent the previous six years on a series 
of short-term contracts as a lecturer in science education at the University of 
Cambridge Department of Education — only a mile from Homerton College, 
Cambridge. The bulk of my work there entailed running a succession of one- 
year teacher training courses for graduates who were learning to become 
science teachers. This meant that I had had students doing their teaching prac- 
tice in most good science departments nearby. Thankfully, the head of science 
and headteacher of the first school I approached which met all the criteria for 
this study agreed to let me work there and it was agreed that I could start 
watching the lessons of one of the Year 7 science sets. 

Information on the examination performance and pupil attendance at this 
school, which I call Pasmoor School, is given for 1994 (the year I began the 
study) and 1997 (the year the pupils began their GCSEs) in Table 1.1. 
Throughout the study, the school ranked near the top of the non-selective 
State schools in the local education authority on the criterion of the percent- 
age of pupils gaining five or more GCSEs at grades A‘ to C. In other words, on 
these admittedly rather narrow criteria, the school was an academically 


6 Understanding science lessons 

Table 1.1 Examination performance at GCSE (General Certificate of 
Secondary Education, the examinations taken by the great majority of 
pupils in England and Wales when aged 16 years) and school attendance for 
Pasmoor School in 1994 and 1997 compared with the whole of England 


1994 
GCSEs (%) % of half days missed due to absence 
5+ A-C 5+ A-G 1+ A‘-G Authorized Unauthorized 
Pasmoor School 63 99 100 6.5 0.1 
England average 43.3 85.6 92.3 7.8 = 0:9) 
1997 
GCSEs (%) % of half days missed due to absence 
5+ A'-C 5+ A'-G 1+ A°-G Authorized Unauthorized 
Pasmoor School 73 98 98 6.3 <0.05 
England average 45.1 86.4 92.3 7.9 1.0 


————— ee 


successful one. In addition, I understood from friends with children there and 


from colleagues that both the school and the science department seemed to 
enjoy a good reputation. 


Classroom observations 


In the manner beloved by ethnographers researching in schools, I collected a 
certain amount of data while observing pupils in corridors and in the school 
grounds between lessons. I also 
ff meetings, parents’ evenings and the 


the school. However, the great bulk of 
my data were obtained during lessons or interviews. 


notebook. In all, I sat in on 563 50- 
double periods, i.e. 100 minutes of 
proximately 60 per cent of the maxi- 
seen (see Table 1.2), In fact, only two 
to go to the 1008 lessons recorded in 


GCSEs. The great majority of pupils in t 
I was following studied ‘Double Award’ 


fore gone to a total of round about 766 50- 
their five years at the school. 
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Table 1.2 The number of science lessons at the school and the number I 
observed in each year of the study 


Year Number of science lessons Number I observed % 
Year 7 147 88 60 
Year 8 150 87 58 
Year 9 141 102 72 
Year 10 317 160 50 
Year 11 253 126 50 
Total 1008 563 56 


The chance of my getting to a particular science lesson was determined 
entirely by whether or not I had other commitments, such as my own teach- 
ing. In the first year of the study I always told the teacher in advance if I 
would not be able to get to his next lesson. In subsequent years I gave the 
deputy head of science before the start of each term a list of times I could 
manage to get to the school. She very kindly then prepared a rota for me and 
distributed copies of this among the teachers whose classes I was observing. 
She did her best to ensure that I managed as even a spread of lessons across 
the different groups as was possible. Throughout the study all teachers, 
learning support assistants and student teachers allowed me to watch their 
lessons. 

During the lessons I functioned almost entirely as a non-participant 
observer, taking detailed notes (about 600 words a lesson). The skill here is to 
be unobtrusive and, indeed, appear fairly unobservant. I believe, in a manner 
some might consider archetypal of male teachers, I managed to wear the same 
jacket on every visit I made to the school. More importantly, I chose to remain 
seated at the back of the room for the duration of each lesson. This had the 
obvious disadvantage that when the pupils were working individually or in 
small groups, I was much more likely to see and hear only what those near to 
me were doing. 

However, sitting quietly at the back had a major advantage in that I believe 
I had comparatively little effect on what went on in the lessons. Pupils, in par- 
ticular, came to regard me as ‘part of the furniture’. Indeed, I was encouraged 
by the surprise shown, in later years of the study, by new teachers to the 
school who commented, on a number of occasions, on how the pupils seemed 
to pay no attention to me. 

This is not to claim that I was invisible nor that I had no effect on what went 
on in lessons. Ever since the work of Heisenberg in formulating his uncer- 
tainty principle we have become used to the notion that even in physics 
experiments the observer affects that which is observed. And what is true for 
physics experiments is far more true when it comes to humans watching 
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humans. An unusually dramatic illustration of this in educational research is 
given by the following quote: 


the researcher who was in her second year of observing classrooms . . . 
got talking to a student on the way to school. ‘We like Thursdays because 
it is the day you come’. ‘Why should that be?’ asked the researcher. 
‘Because’, said the student, ‘we don’t get hit on Thursdays’. 

(MacBeath et al. 1996: 11) 


Whether I had quite this effect on what went on in the lessons I observed I 
doubt, though, strictly, I cannot know for certain. To a certain extent, the very 
fact that I watched so many lessons reduces, I feel, the likelihood that what I 
saw differed importantly from what a truly invisible observer would have 
recorded. However, there were just a handful of occasions when I played a 
more active role. On one occasion I quietly but firmly stopped a pupil from 
doing something for reasons of safety. And on about three or four occasions 
over the five years a teacher left me in charge of a class for a few minutes. On 
one of these occasions, in the first year of the study, the teacher, after check- 
ing that I was prepared to, left me to bring the lesson to a close. I confess I 
quite enjoyed the surprise in many pupils’ eyes at my demonstration that I 
knew their names and could function as a normal science teacher, 

Throughout the study I tried as far as possible 
I was in lessons, preferring instead to keep my 
looking in my direction. I was especially careful to do this when listening to 
any pupil comments. Although this meant, on occasions, that I failed to hear 
some tantalizing communication, it did make it more likely that what I noted 
was not said or done for my benefit. When pupils asked me what I was writ- 
ing down or doing I said (truthfully but rather uninformatively) that I made 
notes on what was going on in the lessons. I made it clear, though, that I didn’t 
want to get into conversations during lessons. In a further effort to minimize 
the possibility of pupils realizing that I had heard or seen something of 
especial interest, I would typically wait for some 30-60 seconds after such 
instances before writing anything in my notes. 

I did briefly wonder about whether to video some lessons. Videotaping can 
produce extremely rich data (Plowman 1999) and has been used with success 
in science lessons (e.g. Ogborn et al. 1996). I have used videotapes to record 
red deer behaviour. However, a disadvantage, for the type of work I was inter- 
ested in, is that videotaping almost inevitably turns the ‘subjects’ — i.e. 
teachers and pupils — into ‘actors’, Indeed, how can it not? At best, one hopes 
that the actors act as themselves and are good ‘at it. But there remains the 
strong possibility that some of them will act what they think you want to see 
or what they think you don’t want to see or, in the manner of certain sports 
spectators waving idiotically at a camera, what they would like themselves or 
their friends to see. In any event, actors begin their careers by acting self- 
consciously. As soon as we reflect consciously on our behaviour, not only does 


not to catch pupils’ eyes when 
head down if any pupils were 
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that behaviour change, but we change, with possible future consequences 
both for ourselves and for our observable behaviours. 


Interviews 


Halfway through Year 7, I wrote to the parents of all the 21 pupils in the class. 
(Two pupils, both boys, joined the 19 pupils in the class after the initial lesson 
summarized at the start of this chapter.) The letter told them a bit about 
myself and the focus of my research and asked them if they would kindly let 
me come and interview their daughter/son at home. I was extremely relieved 
that 19 of the 21 sets of parents agreed to this. Indeed, the other two agreed 
from Year 8. The initial interview halfway through Year 7 was only with the 
pupils. At the end of Year 7 and each subsequent year I interviewed each 
pupil, one or both parents and each teacher, learning support assistant and 
student teacher who had taught classes during the year with any of the 21 
pupils I was following. 

With the exception of two sets of parents and their children in Year 7 and 
one set of parents and their daughter in Year 10, all parents, pupils and staff 
at Pasmoor School agreed to be interviewed by me on every occasion I asked. 
(In Year 11 I chose not to approach one set of parents and only interviewed 
their daughter.) However, 6 of the 21 pupils left Pasmoor School before the 
end of Year 11. Two of these moved to nearby schools, one during Year 10, the 
other at the end of Year 10, and I maintained contact with them. Of the other 
four, two moved back to the USA towards or at the end of Year 7, one emi- 
grated to New Zealand at the end of Year 7 and I was unable to trace the 
whereabouts of the fourth who left during Year 8. Letters, e-mails and a meet- 
ing when she was visiting a friend — one of the pupils in this study — enabled 
me to keep in touch with one of the American pupils. 

All this made for a total of 225 interviews. In this total, each parental inter- 
view counts as ‘one’ irrespective of whether only one or both parents were 
present for the interview. With one exception, I never interviewed parents 
separately from each other. Pupils and parents were always interviewed in 
their homes. Teachers, learning support assistants and student teachers were 
mostly interviewed at Pasmoor School, though some interviews were con- 
ducted in their homes, some in my home, some in my room at work and some 
at the institutions where the student teachers were training. In addition, four 
interviews with student teachers were conducted over the telephone. 

Educational research interviews are frequently, perhaps usually, audio- 
taped and subsequently transcribed (e.g. Cohen and Manion 1994). I decided 
not to do this. Instead, I made notes during the interviews and wrote up my 
notes within, at most, 24 hours — usually within 4 hours. A typical interview 
lasted for about 20 minutes and resulted in approximately 700 words of write- 
up. 

There are several manifest disadvantages with my decision not to audiotape 
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the interviews. For one thing, no one can check my audiotapes. Then there is 
the obvious fact that an interviewer can only write down a small proportion 
of what an interviewee says. This means that I had continuously to select 
what to record. In effect, I was partially analysing the data as I listened. 
However, I decided not to tape-record interviews for a number of reasons. 
The most important stems from how I still remember the first time, some ten 
years ago, that I was interviewed by someone else undertaking a piece of edu- 
cational research. Despite the fact that I already knew and liked the inter- 
viewer and despite the fact that he showed considerable expertise in his 
interviewing technique, trying to put me at ease and so forth, I felt uncom- 
fortable during the interview. I spoke in a more stilted manner than usual and 
thought less before speaking than is my wont. I certainly made no off-the-cuff 
remarks. Now this may simply reflect certain inadequacies in my own per- 
sonality! I think I, subconsciously, treated the interview as if it was an 
examination to a far greater extent than when people have interviewed me 
without using tape-recorders. As far as this study goes, I thought it possible 
that some of my interviewees would similarly find the presence of a tape- 
recorder to be strange or even inhibiting. 
In the event, I soon became convinced that I had done 
to use a tape-recorder. For a start, I think it likely that some of the participants 
would not have granted me permission to use a tape-recorder. I was 
extremely keen to ensure that my sample was not skewed by the omission of 
certain people. Then, in addition to helping subjects relax, an unexpected 
bonus of my writing notes during the interview was that this slowed down the 
proceedings. For some pupils, in particular, these pauses helped them to say 
more. Finally, a third advantage came from the fact that the absence of a tape- 
recorder blurred the boundaries of the interview. Interviewees often made 
some of their most interesting remarks as I met them or at the end of the 
formal interview. 
On at least the first occasion that I interviewed each Participant (child or 
adult), I explained about confidentiality and the use of different names if I 
eventually wrote up the material for publication. All interviewees gave me 
permission to use the material for publication and many interviewees - 


pupils, parents and staff — discussed with me the purpose of the research and 
its broad findings on more 


the right thing not 


than one occasion, 

All my interviews were semi-structured in the sense 
prepared list of, typically, half a dozen to a 
care to ensure that none of the 


m a question about what they were going on 


, I didn’t ask those who had 
chosen not to study science in some form why this was the case, for fear that 


this might have implied that I thought they should have. 
Each year I prepared a new set of questions and asked 


different questions to 
the various groups — i.e. pupils, parents, teachers, le. 


arning support assistants 
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and student teachers. Within each group — e.g. within the pupils — I asked the 
same questions in any one year to all group members. 

I decided not to use interviews to determine pupils’ knowledge about sci- 
ence. I had two main reasons for this. First, I didn’t want the interviews to be 
felt to be assessment instruments. I wanted pupils to feel relaxed and 
unthreatened in the interviews. Second, I thought that I could probably get 
sufficient measures of pupils’ scientific knowledge through classroom obser- 
vations, backed up by their teachers’ views and their own performances on 
homeworks, tests and public examinations. 

Some recent research suggests that choosing not to use interviews to deter- 
mine pupils’ knowledge about science may have been the right decision. 
Welzel and Roth (1998) report that there are considerable problems in using 
interviews in this way. For a start, what individuals know varies in a variety 
of ways over both shorter and longer timescales. Perhaps more importantly, 
there are considerable interactions between the complexity of the questions 
asked by the interviewer and the complexity of the thinking revealed by the 
interviewees’ responses. 

These difficulties can be surmounted. But they need to be overcome in 
much the way that good examiners organize examination papers so that 
pupils are enabled to reveal what they do know in response to a question 
rather than what they do not know. This takes not just care but time. As will 
be seen in later chapters, I chose to use the interviews for other purposes. 


Analysing the data 


All data need analysis and analysis begins with the selection of those data 
which the researcher considers most relevant. Obviously a five-year study of 
this type generates an extremely large mass of information. I have, for 
example, records of all the occasions pupils left the room to go to the toilet 
(and am willing to consider joint analysis of these findings with any interested 
urologist). 

My interview notes consisted mostly of verbatim quotations. When I wrote 
these up I also included comments about how I felt and how I thought the 
interviewee felt. Clearly this is extremely subjective, but the reason for my 
noting feelings is connected with my having been trained as a psychodynamic 
counsellor. It was Freud who, initially, thought that he should ignore his own 
feelings about clients. Soon, though, he realized that he could learn a tremen- 
dous amount by analysing why he felt about certain clients as he did — for 
example, why he liked some or was bored by others. In technical language, this 
is known as analysing the countertransference. By now, this practice is com- 
monplace among psychoanalysts, psychotherapists and counsellors trained 
within a psychodynamic framework (e.g. Casement 1985; Sandler et al. 1992). 

As far as this study goes, the important point is that I tried to reflect on why 
I felt as I felt. Why, for example, did I feel sympathetic towards certain pupils 
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but occasionally irritated by others? Why was I more likely, as my initial reac- 
tion, to excuse the ‘mistakes’ made by certain teachers in the classroom com- 
pared with others? Often I was able to work out the answers to these 
questions. It would be nice if I could unfailingly partition these answers into 
those that were to do only with me and those that were to do only with those 
I was interviewing, but I doubt that I can with complete accuracy. 

What I can try to do is to be clear about how I felt and why I think I felt as 
I did. Hopefully this will often allow you, the reader, to decide for yourself 
whether you agree with my interpretation or not. I must emphasize again that 
much of what is included in this book is a series of interpretations by me. 
Sometimes these will say more about me than they do about those I was 
observing or questioning or about the state of science education in England in 
the late 1990s more generally. I must, therefore, genuinely apologize for the 


times when I have misheard, misunderstood or misinterpreted what was 
going on. 


Pseudonyms 


Our names are important to us. Most of us keep the 


first name(s) our parents 
gave us throughout our lives. Some 


of us change our surnames on marriage 
though increasing numbers of married people retain ‘their’ surnames. Yet, as 


is standard practice when academic research is written up for publication, all 
names included here (except mine) are pseudonyms. 


At first I drew up a list of such pseudonyms. However, during one of the 


Year 10 interviews, a pupil told me that he would like me to use a particular 
name for him. I agreed and therefore, during the Year 11 interviews with 
pupils and teachers, I asked them whether they too had a first name they 
would like me to use for them. Ten pupils and two teachers gave me such a 
name. (Interestingly, one pupil chose the name I had already allocated him!) 
These names are used in the study. (Several pupils suggested I use their real 
name but I explained that I wouldn’t — so much for my asking them what 
name they would like me to use for them!) All other names are chosen by me. 
I soon found, though, that choosing names was more problematic than I had 
anticipated. 

The easy thing is to ensure that the 
though this does exclude from use 
and ‘Chris’, which are 


ethnicity? As far as the oor School kept no 


ent to me, though, that the percent- 


é d have described themselves as ‘white’ 
was considerably higher than the national figure for England of around 93 per 


cent. In the end, I chose names by ethnicity so as to reflect the percentage of 
, have described themselves as 


T, I deliberately did not intend 
heir ethnicity. 
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The connections between first names and social class in England are con- 
siderable, though sometimes subtle. Their importance was clearly indicated by 
one of the male teachers whom I interviewed at the end of Year 11. When 
asked by me whether he had a name he would like me to use for him, he said 
that he had no preference but then added ‘I might be offended if I turned up 
as a Darren!’ I got hold of lists of the most popular current names for children 
and used these and other names that occurred to me during the last two years 
of the study to assign names. My hope is that no one who recognizes them- 
selves will feel unhappy with the pseudonym I gave them. 

There are times, though, when pseudonyms offer inadequate protection 
against identification. For this reason, I have sometimes omitted even the 
pseudonyms when I thought their inclusion would be unhelpful for the indi- 
viduals concerned. However, I have not changed any details, unlike some 
researchers who do this so as further to increase anonymity. Such a practice 
is, in my view, to blur too far the distinction between a portrayal of reality and 
the invention of a fiction. 


Questions of objectivity and subjectivity 


I have already alluded to the fact that there are times when events included 
here will have been inaccurately reported or interpreted by me. However, there 
is far more to the issue of objectivity and subjectivity than the making of the 
odd mistake. As the quotation included in the preliminary pages of this book 
indicates, there is no such thing as a purely objective account. What I write is 
inevitably shaped by who I am. Had others conducted the same study I am sure 
their accounts would have differed from mine. That much is obvious. What is, 
of course, not so clear, is how greatly their accounts would have differed. 

In recent years, educational researchers have increasingly, and in my view 
healthily, grown suspicious of those within their ranks who present a single 
description of events (Rhedding-Jones 1997). We now doubt those who pur- 
port to be able to provide a single canonical version of past events. After all, 
as has been widely noted, history is too often ‘his story’ — i.e. a story told by 
just one person from one particular perspective. Unreflective perspectives 
tend, often without intending so, to marginalize or misrepresent those who 
have different perspectives. 

Surely it is better for me to write, instead, what I explicitly acknowledge is 
just one vision and interpretation of events. Whether any of the characters 
in this story will ever write their own autobiographical accounts of this 
period of their lives I don’t know, but I would be so pleased if they did. Then 
others could compare the various versions, rather as theologians look at the 
four gospels, attempting to extract further meanings from both the agree- 
ments and the differences in the separate accounts (e.g. Davies 1967; Hayes 
and Holladay 1982). 

Another issue to do with objectivity derives from the fact that while few of 
those discussed here knew anything about me at the start of the study, as time 
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went on they and I inevitably started to develop some sort of relationship. In 
some cases the relationship was rather a thin one. A few parents and pupils 
were not that keen on my pestering them each year for yet another interview. 
Most parents and pupils, though, not only generously welcomed me into their 
homes but appreciated someone taking a genuine interest in them over a 
number of years. And I do mean a genuine interest. I am interested in know- 
ing about people’s lives and greatly enjoyed, in particular, the interviews I 
conducted with pupils, parents and staff. 

By the end of the five years I felt close to quite a number of those I had 
come to know through the study. In a few cases it was clear that the people 
concerned found talking to me to be of actual therapeutic value. While I never 
intended the interviews to develop into counselling sessions, in a few cases 
interviews were conducted in harrowing personal circumstances for the indi- 
vidual concerned. But then, most of us value someone taking an interest in 
us over several years, even when things are going well. 

My relationship with the school developed too. I joined the Gender Work- 
ing Party. The science department generously insisted I came to one of its 
member's fiftieth birthday celebrations. And the school kindly invited me to 
the staff breakfast party on the day during the summer holidays when the 
GCSE results came out for the pupils I was following. 

Unsurprisingly, too, given how many of their lessons I had seen, I ended up 
writing job references for more than one of the teachers. Some of them sent 
me Christmas cards and I even ended up conducting the weddings for the 
daughters of two of the teachers in my capacity as a priest in the Church of 


England. To be honest, though, that was due to accidents of geography rather 
than to the effect of the study itself. 


Writing up the study 


After toying with various possibilities 
up chronologically. For this reason t 2 
with Year 7, Year 8, Year 9, Year 10 and Ye 
draw together the various threads of t 
would have been to have tackled in se 
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gives a richer impression of what life in science lessons was like for pupils 
during the time of the study. 

Obviously I have had to be selective. As the title of the book is meant to 
hint, I have tried to concentrate on two interrelated issues. First, on analysing 
and describing what pupils understood from their science lessons — that is, 
what they learnt of science and about science. Second, on analysing and 
describing what I, the researcher, understood from the study — that is, what I 
felt led to pupils learning what they learnt of and about science. 


=a] 
Key points 


e There have been few longitudinal studies in science education, in 
which a group of children is followed over a number of years. 

e Longitudinal studies can tell us a great deal about what children learn 
in science lessons and how they experience their science education. 

e The data in this five-year longitudinal study mainly come from obser- 
vations of science lessons and from interviews. One group of 21 chil- 
dren was followed through their 11-16 science education. 

e In all, 563 50-minute science lessons were observed and 225 inter- 
views conducted with pupils, parents and teachers. 

e A study such as this cannot be fully objective. For various reasons, the 
observations made and conclusions reached by another researcher 
would have differed from mine in at least some respects. 


2 


Year 7: New children, new school 


If they come with nothing, they'll see nothing. They have to come 
with something. 


(Jarman 1988) 


The world of science 


All the pupils in this research had studied science i 
before coming to Pasmoor School. Indeed, 
state primary schools which had been teac] 
1989. The National Curriculum (England 


n their previous schools 
most of them arrived from English 
hing the National Curriculum since 
and Wales) has probably had more 
ching of science than on any other 
matics, science has been designated 
one of the three core subjects of the curriculum (Department of Education 
and Science and the Welsh Office 1991). These three subjects alone are tested, 
for the very great majority of pupils, towards the end of Year 2, Year 6, Year 9 
and Year 11. 


exhortations of Her 
f influence (Osborne 
the introduction of the National Curricu- 
ed primary teachers into teaching not just more science 
but a more systematic version of science, with a strong emphasis on 
investigations and the inclusion of elements from a range of subjects within 


science — astronomy, biology, chemistry, earth sciences and physics (Sum- 
mers et al. 1993), 
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world’, the impression I as an observer gained was that Year 7 science was 
expected by pupils to be significantly different from anything they had done 
before or come across. Research on Year 6 pupils carried out at about the time 
that the pupils in this study were in Year 6 has shown that they expect science 
in secondary schools to differ markedly from science in primary schools 
(Jarman 1993; Hawkey 1995). 

Most Year 6 children expect secondary schools to provide distinctive equip- 
ment and other facilities for science. The Bunsen burner seems to be deeply 
iconic in this respect (Delamont et al. 1988; Jarman 1993). Indeed, Delamont 
and her colleagues titled their paper ‘In the beginning was the Bunsen: the 
foundations of secondary school science’ in recognition of this, while Jarman 
similarly titled her paper ‘Real experiments with Bunsen burners: pupils’ per- 
ceptions of the similarities and differences between primary science and 
secondary science’. Ruth Jarman writes: ‘In the mind of the child, it seems, 
the act of lighting a bunsen burner assumes the status of a rite of passage into 
the realm of “real” science’ (1993: 23). 

There is a limited amount of evidence which suggests that Year 6 pupils may 
now be expecting more continuity in content between primary and second- 
ary school science, with secondary schools providing better facilities and 
specialist equipment — the Bunsen burner again (Campbell 1999). 

My observations led me to conclude that the Year 7 science scheme of work 
taught by Stephen Benton — which had far more similarities to than differ- 
ences from the Year 7 schemes of work I have seen in many other schools — 
tried to convey two messages to pupils. First that science has many connec- 
tions with the rest of their lives and in that sense is relevant, real and import- 
ant. And second that it is a distinctive discipline — into which they needed to 
be initiated — defined by its content, by its process and by its language. 


The content of science 


Within 20 minutes of the start of his first lesson with the new Year 7 pupils, 
as mentioned in Chapter 1, Stephen Benton had mapped out the content of 
their first year’s science lessons. They would be covering seven units in all: 


e Being a scientist 
e Materials 

° Energy 

° Bodies 

e Reactions 

e Forces 

e The environment. 


This pattern was adhered to, each unit being clearly introduced as such and 
ending with a test. As one might expect, this content mapped tightly onto the 
requirements of the science National Curriculum. On my first interview with 
pupils, one of the questions I asked was ‘What would you like to do in science 
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Table 2.1 Analysis of answers to Question 8 on first home visit: ‘What 
would you like to do in science lessons?’ Each pupil gave up to three 
answers. [] indicate my interpretation of what was said 


Girls 


Topic Number of responses 


Chemistry 

Long-term experiments 
Experiments 

Reading and writing 
Space/transcendence 

Not the body - rockets more exciting 


2 
1 
1 
1 
1 
1 
What we're doing now {human reproduction] 1 


Boys 


Topic Number of responses 


Chemistry/explosions 

Experiments 

Experiments with chemicals 
Open-ended investigation 

Using Bunsen burners 

How things work 

Where different chemicals come from 
Rocket experiments 
Bigger things rather than B 
Tests 

Forces 

Dissecting 

Microscopes 

Astronomy 

Animals 

Variety 

Don’t know 


unsen burners, thermometers and stuff 


a a oa a ne 


lessons?’ A summary of the answers is given in Table 2.1. Four things are clear 
from Table 2.1: 


° A wide range of science topics was mentioned. 

e Chemistry topics are menti 

e The question is answere espect to the content of science but 
also to its processes, 
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unit on bodies, George asked why you can’t remember when you were in 
your mother’s womb. Instead of answering, Stephen opened the question up 
for discussion. Michael suggested that it’s because your brain isn’t developed. 
Edward suggested that it might be in your unconscious mind even though 
you can’t remember it. George then told the class about the difficulties his 
sister had in breathing after her birth. 

One of the boys then talked about how his mother nearly died during one 
of her pregnancies (an ectopic pregnancy from what he said). Edward talked 
about smacking a newborn baby to get it breathing. Martin then asked about 
miscarriages and one of the boys said how his mother had had a miscarriage. 
This led onto another boy asking what happened to his mother who had had 
a baby that had died inside her. Ian then questioned whether the mother sur- 
vives a Caesarean section and Catherine wanted to know why you get morn- 
ing sickness. My notes record ‘All questions answered very well by Stephen’. 

Martin asked how Down’s syndrome occurs and Mary enquired what 
qualifications you need to do a Caesarean section. Richard then asked a ques- 
tion about the development of the brain and heart. Michael announced that 
he was present when his baby brother was born and he saw the placenta. It 
was only the end of the lesson that brought this discussion to a close. 


The process of science 


Stephen Benton’s lessons contained a large amount of practical work. Much 
of this, particularly early on in the year when they were doing the topic ‘Being 
a scientist’, was in the form of investigations. For example, a fortnight after 
the beginning of term, the group began an investigation into the effect of the 
weight of a load on the amount that a rubber band stretched. This was 
planned and carried out over three lessons — a single period followed three 
days later by a double. 

Stephen was keen for them to predict their results in advance of carrying 
them out. Edward, who had obviously done this practical at his previous 
school, a state primary school to which several of the group had gone, stated, 
in reply to a question from Stephen to the whole class, that when the weights 
were removed the rubber band didn’t quite go back to its original length. 

There were seven sets of apparatus for this investigation which meant that 
Stephen required pupils to work in threes. As all seven girls were present, he 
assigned Mary to work with Robert and Jack, something that none of the 
three seemed comfortable with. Throughout Year 7, pupils naturally segre- 
gated by gender when it came to working in groups. Mary dealt with the situ- 
ation by staring into space for much of the time, letting the two boys do 90 
per cent of the practical work. When it came to the following double period, 
Mary succeeded in working on her own and rapidly, once she had got Sue to 
show her how to set up the apparatus, carried out a series of studies on her 
own, seeing what happened when the rubber band was twisted and when 
more than one rubber band was used. 
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The rubber band investigation was the first of many. Others that year 
included: 


e the cleaning abilities of different washing powders; 

e heat conduction in metals versus glass; 

e the effects of insulation on heat loss; 

e the amount of heat given off by different types of matches; 
e factors affecting the height to which squash balls bounce, 


cience, 

Right from the beginning of the 
Opportunities to get pupils to plan t 
hypotheses, conduct their work sa 
results, plot findings and evaluate 

Sometimes discussions about t 
pupils to make contributions and 
a part of a lesson explicitly dedica 


Course, Stephen used investigations as 
heir studies, make predictions, generate 
fely, make careful observations, analyse 
their work. 

heir hypotheses allowed a number of the 
to learn from one another. For example, in 
ted to ‘making hypotheses’, Stephen posed 


ard that pressure from the tap pushes the 
water down; Marc that it’s because the tap is facing downwards; and Nicky 
that the water wants to flow down. 


The discussion then moved on to the 
why ‘crumpling affec 
gested that screwing t 
said ‘I can’t remembe 
he dropped a feather 
agreed with this and 
about the history of Science. He told th 


and a cannon-ball off the Leaning Tower of Pi 
them about the significance 


question, introduced by Stephen, of 
ts how quickly paper falls to the 


he paper (i.e. into a ball) makes it he 
r his name but heavi 
and a piece of met 
then, as he quite 
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The language of science 


From the very beginning of the year, Stephen Benton introduced science as a 
subject in which language issues were important. At the start of their third 
lesson he said to the whole class, ‘In science we have our own special words 
or jargon. It’s a bit like learning a foreign language’. He then got pupils to 
describe their findings from the ‘Rainbow fizz’ experiment done in the first 
double lesson. Pupils used terms like ‘frothy’, ‘transparent’, ‘bubbly’, ‘cold’, 
‘green’, ‘didn’t smell much’ and ‘warmer’. Stephen added ‘hissing’. 

For their homework that day Stephen gave them a list of words which they 
needed to learn how to spell: ‘scientist’, ‘observing’, ‘classifying’, ‘sorting’, 
‘predicting’, ‘hypothesis’, ‘idea’, ‘variable’, ‘fair’ and ‘test’. He gave them a 
number of suggestions as to how they might learn these spellings and told 
them that they would have a spelling test next lesson (after the weekend) and 
also later in the term. Stephen talked about how people differ in how well 
they can spell and that he was looking for personal bests — ‘three out of ten 
might be very good . . . don’t worry if you get low scores . . . I'm looking for 
improvement’. 

As the first term progressed, Stephen gradually used more technical terms. 
On 30 September, in the context of an investigation into the cleaning abilities 
of various washing powders, he introduced the terms ‘changed variable’ (the 
type of washing powder), ‘controlled variable’ (temperature, amount of 
washing powder, number of stirs, etc.) and ‘measured variable’ (time for stain 
to disappear). 

Such scientific language was reinforced as opportunities arose. For exam- 
ple, on 12 January, in an investigation into the amount of heat given off by 
different types of matches, Stephen first emphasized, as he often did, that 
their prediction should be based on a reason. He then talked about the ‘type 
of matches’ as the changed variable, ‘the temperature every five seconds’ as 
the measured variable and such things as ‘angle held’ and ‘amount of water’ 
as the controlled variables. 

Often parts of lessons were geared towards getting pupils to use language in 
a scientifically acceptable way. On 19 January, after they had finished writing 
up the investigation into the amount of heat given off by matches, Stephen got 
the whole class to gather on their stools round his bench at the front. He intro- 
duced the topic of sound by asking them ‘How do we make sound?’ Marc vol- 
unteered ‘Through our voice boxes’, Ian ‘Through friction’ and Mary ‘Through 
waves’. Stephen had a signal generator and used it to alter the frequency of the 
sound it was producing. He pointed towards a loudspeaker connected to the 
signal generator and asked what it was. Liz said ‘It’s a loudspeaker’. Stephen 
then put small polystyrene balls on the loudspeaker to show them moving 
around. He then increased the frequency of the sound and asked what he was 
doing. A number of pupils answered that he was making the sound ‘louder’. 
By getting the class to look at the bouncing balls Stephen tried to get the pupils 
to distinguish between louder sounds and higher sounds. 
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Stephen then asked the class what the cone of the loudspeaker was ee 
Michael said ‘It’s magnifying the sound’, This was evidently not the TN 
Stephen wanted. Someone, I didn’t catch who, mentioned the word vi ae 
tions’ and Stephen seized on this and linked it with what Mary had said ear a 
about waves. He then showed them how the polystyrene balls on the we A 
speaker vibrated more quickly when the note of the sound was hig m 
Stephen then introduced the word ‘pitch’ and asked them which animals ca 


hear high frequencies. Pupils responded with ‘dogs’, ‘bats’, ‘cats’, ‘whales’, 
‘sharks’ and ‘seals’. 


Stephen told them how sound trav 
and George told the whole class abo 


to make loud noises, soft no 
sounds. 
After 12 minutes of practical work, Ste 


phen collected the apparatus in and 
got them to copy the following in their e 


xercise books from the board: 
Sound energy 


Sound is made when an object vibrates, 
Louder the sound, bigger the vibration. 
Higher the pitch of sound, faster the vibration, 


Speed of sound = distance = 300 metres 


time 1 second 


Speed of light 


is much faster = 300 metres per second 
than speed of sound = 300 m/s 
Sound can be reflected. 


went, Michael talked about the f 
class to think about this. 


Gender effects 
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evidently took care in the first lesson with the group to involve as wide a 
range of pupils as possible. He ensured that girls were, if anything, allowed to 
contribute before boys were. I was interested in seeing whether this con- 
tinued throughout the year. 


Were there differences between girls and boys in the frequency with 
which they interacted with their Year 7 science teacher? 


To see whether there were differences between girls and boys in the fre- 
quency with which they interacted with Stephen Benton, I recorded in each 
lesson the identity of each pupil who had a ‘scientifically meaningful audible 
interaction’ with Stephen in a ‘whole class setting’. By ‘whole class setting’ is 
meant that Stephen was having a discussion with the whole group in which 
every pupil could potentially participate, as opposed to a discussion with an 
individual or small group. 

I focused on these whole class settings because on these occasions it was 
feasible for me unambiguously to identify the pupil with whom Stephen was 
interacting and to ascertain that the interaction was indeed scientifically 
meaningful. Within ‘scientifically meaningful audible interaction’ I include 
any comment or unit of conversation — whether initiated by pupil or teacher 
~ that contained an utterance relating to science. 

This definition excluded all teacher utterances to do with management, 
such as ‘Sit down’, ‘Be quiet’, ‘That’s right’ and ‘Please fetch me that flask’. It 
also excluded all affective and other non-scientific pupil questions and state- 
ments such as ‘Wow’, ‘Sorry sir’ and ‘Can I go to the toilet?’ It included utter- 
ances made by pupils to Stephen and utterances directed by Stephen at 
individual pupils, even if the pupil did not respond. For example the question 
‘Tell me, X, why the rubber band stretched’ would be recorded as a scientifi- 
cally meaningful interaction with X even if X didn’t respond (though such 
one-sided interactions were extremely uncommon). 

I then looked at the proportion of the total scientifically meaningful pupil- 
teacher utterances made by the girls and corrected this for the relative 
number of girls and boys present in the class on that day. For example, sup- 
pose a lesson contained ten scientifically meaningful pupil-teacher utterances 
in a whole class setting, four of which involved girls and six of which involved 
boys. This would mean that 40 per cent of the utterances involved girls. How- 
ever, suppose there were 20 pupils present, 7 of whom were girls and 13 of 
whom were boys. Our null hypothesis would be that 35 per cent of the utter- 
ances (i.e. 7 out of 20) should involve girls. Accordingly, an index of girl par- 
ticipation in scientifically meaningful pupil-teacher utterances in a whole 
class setting is given, in this instance, by 40 per cent divided by 35 per cent, 
i.e. 1.14. Any figure greater than 1 means that girls are participating more 
than would be expected by chance; conversely, a figure of less than 1 means 
that boys are participating more than expected by chance. ; 

The first lesson in each month of Year 7 in which I recorded six or more 
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Table 2.2 A measure of the participation by girls relative to boys in 
meaningful scientific interactions with Stephen Benton in a whole class 
setting throughout Year 7. The figure in brackets is the number of such 
utterances in the first lesson in the month that had more than six such 


utterances. A dash means that no lesson in the month contained six or more 
such utterances 


Month Index of girl participation in Scientifically meaningful pupil-teacher 
utterances in a whole class Setting 


September 1.14 (10) 
October 1.04 (11) 
November 1.06 (6) 
December 0.75 (20) 
January 0.68 (20) 
February 0.62 (16) 
March 0.67 (10) 
April = 

May 0.63 (6) 
June + 

July - 
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scientifically meaningful 
analysed in this way and = 


tifically Meaningful pupil-teache. ~ 
analysed lesson is shown in brackets. 


year to a point at which 
thirds of the number of 
ying that the typical boy 
(Calculation of the Spearman rank cor- 
at we can be 99 per cent confident that this decline 
€ year is significant: r, = -0.90; 0.001 < p < 0.01; 


each girl, on average, 
interactions that each 
has 50 per cent more such interactions. 
relation coefficient shows th 
in girl participation over th 
two-tailed.) 


Did the girls and boys make the same impact on their Science teacher? 


Eight weeks after he had taught his Year 7 class 


Year 7: New children, new school 25 
NE SI 
A range of children. People like Peter, for example, who are well mean- 
ing who I think do have problems, probably from home . . . there again 
George, possibly social problems — strikes me as more able but idle. Clive, 
apparently he was in trouble in some of the other groups .. . [Stephen 
then said something like ‘but I stopped that early on’]. Rodney — there’s 
a character who's meant to be bright but does have a language problem. 
If the whole thing was carried out in French ... [i.e. he would be OK]. 
Then we go on to the middle of the road people. Paul — very quiet, lacked 
confidence. Martin — took a certain pride in his work ... very neat and 
organized. Knew people from other primary schools ... and therefore 
very friendly with Peter and Marc and that affected his work habits. Marc 
— he was generally quite keen . . . Who else have we got? [Pause.] Burt — 
certainly able, a bit slower than some. Who else have we got? [Pause.] Of 
the three girls always vying with each other Catherine, no, not her. Who 
do I mean? [MJR: ‘Nicky or Rebecca?’ Catherine, Nicky and Rebecca 
nearly always sat together.] The small one. [MJR: ‘Nicky’.] Nicky always 
worried about what she was. Rebecca was bright. Some jealousy between 
Nicky and Catherine and Rebecca. [There was a slight pause and Stephen 
was evidently trying to remember someone else’s name. He said some- 
thing like ‘and the other girl with them’. I said ‘Sue?’]. Sue — always away 
a lot. Then we had, what's her name; always had her head in a book? 
[MJR: ‘Mary’]. Mary tried to do the best she could; spelling problems and 
dyslexia though her mother didn’t want too much made of that. And 
then we had that nice American girl who’s left. [MJR: ‘Liz’. I wondered 
whether to say ‘Liz or Jane’ but was fairly sure he meant Liz. Stephen said 
something about being sorry to see her go and I agreed.] One or two 
other lads [long pause]. [MJR: ‘Jack and Ian’.] Oh yes. Could be cheeky. 

lan is quite bright. 


There are a number of ways of analysing this, but from the point of view 
of gender, the most obvious point to make is the much greater impression 
that the boys made on Stephen than did the girls. The first eight pupils com- 
mented on are all boys and more of the girls than boys have had their names 
forgotten. 


How did girls and boys interact in the classroom? 


At first a very strong gender segregation existed between girls and boys with 
regard to where they sat, with whom they worked and with whom they 
talked. However, during the first term at the school this began to change, 
though there was great variation among the pupils in this regard. 

At the start of the lesson on 2 December, George arrived with a complete 
round of ammunition slung over his shoulder. Martin arrived and admired it. 
Nicky went across and talked to Marc. At 9.03 a.m., 13 minutes after the 
lesson had started, Peter arrived shepherded by a male teacher who very 
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quietly apologized to Stephen Benton. Before he left, this visiting teacher put 
his hand on Peter’s shoulder and steered him into the spare chair nearest the 
door. It was the chair next to Jane. Jane blushed and glanced at me. Peter was 
very still. While all this was going on, Stephen Benton got George to put his 
ammunition away. At 9.05 a.m., Peter and I caught each other’s eye, I smiled. 
His non-smiling expression didn’t change. He had his right hand — the one 
nearer to Jane — up to his head and wasn’t looking at the textbook he was 
meant to be sharing with her. At the start of practical work at 9.08 a.m., Jane 
immediately stood up and went to get a funnel. 
towards the table with George and other boys. Pete 
Marc and Martin; Jane with Mary and Liz. 

By this stage of Year 7, none of the working groups were ever mixed-sex. 

Later in the same lesson, at 9.25 a.m., Stephen put the sticky tape on a table 

orking on it. The sticky tape was needed for pupils to stick 
the crystals they had been making into their exercise books. A few minutes 
later there was a certain atmosphere in the air as Mary had to go across to that 
table to get the sticky tape. Most of the boys on the table were very aware that 
she was there. George asked his neighbour - who is fluent in French — ‘What’s 
the French for “excuse me”? 

Interactions between the girls and boys gradually increased in frequency 
and variety as pupils of both sexes made little sorties from the gender-specific 
E once hag they seni this time, began each lesson. For exam- 

ecember, while Stephen was setting up a demonstration to illus- 


from salt solution (by reflux), Catherine 
d whispered something in his ear. The boys 


Peter got up and moved 
r ended up working with 


the 14 boys occupying the other 
Rebecca went across to Martin as he was 


girls and the boys continued 
On 2 March the pupils spent 
orking from worksheets and their textbook. At 9.11 
tome » Marc and Martin but by coinci- 

ephen Benton at to address the whole class, 50 
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At 9.23 a.m. I heard George, Clive and Peter talking about ‘slags’ and Clive 
said that George dared him to say the word to Mr Benton. At 9.25 a.m. 
Rebecca went across and whispered something in Peter's ear before returning, 
20 seconds later, to her place. One minute later Marc went across to Nicky, 
Catherine and Rebecca and there were whispers between Catherine and 
Nicky. Nicky said to Marc ‘He made it up’ and Marc went back and reported 
this to Peter. Later in the lesson, Rebecca went across to Peter, Marc and 
Martin for just five seconds. She then went back to Catherine and I heard 
Catherine say ‘After school’. Rebecca went to Peter, Marc and Martin and I 
heard one of them say ‘After school’. The toings and froings continued until 
the end of the lesson. 

The movements around the lab required by practical work afforded both 
opportunities and excuses for physical contact. In the lesson on 13 March the 
practical — which was to find out the ignition temperature of a number of 
chemicals — began at 2.11 p.m. and a minute later Peter and Marc went and 
sat with Nicky, Catherine and Rebecca. Rebecca tried to grab Marc’s goggles 
and he called out ‘Mr Benton, she’s raping me’. Stephen appeared not to hear. 

At 2.30 p.m. Peter had his hand under running water, presumably having 
burnt it, though I didn’t see this and he certainly didn’t look as though he had 
been seriously hurt. Nicky was holding his sleeve and patting him on the back 
and Rebecca was holding his hand. This continued for some 90 seconds 
during which time they wrapped his hand in wet paper towels. Five minutes 
later Rebecca, Nicky and Peter were still playing at ‘doctors and patient’. Two 
minutes later Stephen called out to Rebecca ‘Can you not sit on the bench 
please?’ Rebecca replied ‘Sorry, but he’s hurt himself’. Stephen replied ‘Peter, 
can you get on please?’ ‘He’s injured’ Rebecca rejoined. At 2.40 p.m. Stephen 
asked Marc why he was sitting on the side. ‘I’ve cut myself’ Marc replied. One 
minute later Nicky was blindfolding Marc with a dry paper towel, while 
Catherine now held Peter’s hand in a damp paper towel. Half a minute later 
Rebecca was holding Marc’s head and half a minute after that she briefly mas- 
saged Peter's shoulders. 


How do teachers respond to these interactions? 


Often it was difficult for me to tell whether Stephen chose to ignore something 
said or done in the classroom or simply didn’t notice it. However, whether or 
not they respond explicitly to what they hear or see, teachers effectively 
choose what to encourage, what to tolerate and what to forbid. To a large 
extent, they define the boundaries of acceptable behaviour and speech. This 
point was brought home to me early on in the study when, on 14 October 
during Year 7, I was talking with the first pupil to enter the classroom that day 
(Liz) about a party she and a friend were organizing. One of the boys who 
entered the room said something like ‘Liz is chatting up Mr Reiss’ (the precise 
words were indistinct). How would you respond? I chose to ignore the com- 
ment. I don’t think Liz heard what was said, or if she did, she had already learnt 
as effectively as I have how to appear not to hear something. 
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My overall tentative conclusion from this section on gender is that it is 
too easy for a teacher to forget to think about precisely which pupils ene 
essence, controlling the lesson. It is noticeable that as Year 7 progresse ous 
boys increasingly dominated the verbal exchanges with Stephen Benton. 


estions are given in Tables 2.3 to 2.5. There is no signifi- 


given (in alphabetical 
and throughout the rest of the book I have used 


were referred to within th 
Presence. I have made no 
simply referring to ‘broth 
both biological and step-parents. 


attempt to distinguish between full and half siblings, 
term ‘parents’ to include 


Burt 


ge detached house in 
had a good knowledge of sci- 
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Table 2.3 Questions asked by me of the Year 7 pupils during my first 
home interview with them, halfway through Year 7 


Where was your previous school? 

How are you finding Pasmoor School compared with your previous school? 
How are you finding the different subjects? 

What do you like doing when you're not in school? 

What do you understand by the word ‘science’? 

What do you think scientists spend their time doing? 

Tell me a bit about the science lessons you have had so far: 

(a) What have you been doing? 

(b) How have you found the science lessons? 

What would you like to do in science lessons? 


NAuhwWnNH 


(a) 


Table 2.4 Questions asked by me of the Year 7 pupils during my second 
home interview with then: at the end of Year 7 


How have you found your first year at Pasmoor School? 
What have been the good things about Pasmoor School? 
What have been the bad things about Pasmoor School? 
How would you describe yourself? 

How have you changed over the past year? 

How have you found the science lessons so far? 

What are you going to do this summer? 

What are your hopes for next year? 


SCNAuUAWNH 


Table 2.5 Questions asked by me of the parents of the Year 7 pupils 
during my first interview with them on my second home visit at the end of 
Year 7 


1 What are your opinions of Pasmoor School so far? 

2(a) How do you think [your child] is getting on? 

2(b) How do you think [your child] is getting on in science? 
3 How would you describe [your child]? 

4 What was [your child] like when (s)he was younger? 
5 What are your hopes for [your child] for the future? 


Burt was happy to show me his room. He had a small bedroom and then a 
sort of converted area next to it under the roof. He showed me his coin col- 
lection and some Citadel models of soldiers, though he told me he collected 
these less now because they had got so expensive. He had some fine model 
planes hanging up and approximately 60-70 books including a number of 
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children’s classics (Pooh, all the Narnia, etc.). I told him I had read three of the 
Narnia books again the day before and he told me he was currently reading 
nd King Arthur's Legends. 
o ne af the He I asked (as I do in all interviews) if there was 
anything Burt would like to add to what he had said. He asked me to read oat 
the questions again. This I did and we went through two of them again. He 
told me about going sailing and went into great detail about a night-light he 
had found in his father’s car which magnified up to x25,000. Subsequently, as 


th Burt had a somewhat similar feel to it. 
When asked to describe himself he said ‘Sarcastic . . . Tight with money’ and 
then gave a long rambling answer without my being able to follow fully either 
what he was saying or why he was saying it: ‘and whenever you see sort of 
things in the newspaper and whenever you see, oh I forgot that one [a story 
about a Labour person being a barrister’s son] ... When they suck up to the 
newspaper “She’s a great animal lover and very experienced”, when all they 
mean is washing a car . . ,’ 

When I asked Burt’s mother what her hopes were for him she replied ‘Oh 
dear! It’s obviously dangerous to hope. To put goals in their way. I think it’s a 
balance between temperament, ability and interest, all three. [Pause.] At the 
moment my worry is he’s such a bad speller’. 

For all his undoubte 
spelling. On the end-of- 


until it fertilises an egg. 


their function’. Burt’s answer was as follows: 


P of the verginer and it Passes into the wome (it 
could meet an egg heer). Then it swimes up to the top of the wome and 
Then it goes into one of the flopen tub 
it then eats away at the j 
were the sper are relest wome, were the 
Joan the ovar to the wobe. 


Catherine 


Catherine, her two older sisters and their Parents lived in an extremely tidy 
detached house in a village. I asked Catherine what 

told Point horror books and Roald Dahl. She told 
ence, the best bits being experiments. She didn’t lik 


€ writing up the experi- 
ments but liked the cutting out and colouring in of 


digestion cut-outs. 
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On both my Year 7 visits, Catherine preferred to be interviewed on her own 
though she wanted to remain, and did so, for my interview with her mother. 
Her mother was pleased that Catherine was settling in well and told me that 
her report was excellent, with an A in science. When I asked how she would 
describe her daughter, Catherine and her mother looked at each other and 
smiled. Her mother then said ‘She’s become much more independent since 
she went to Pasmoor School. She’s grown up in that short space of time. 
Sometimes it’s not what you want. She can be very helpful . . . sometimes she 
says no which is very typical of the age . . . she occasionally does things we 
don’t like and then she gets grounded’. At this Catherine rejoined ‘I haven't 
for ages’ and her mother acknowledged ‘No’ (to Catherine) and (to me) ‘she 
wouldn't be a child if she didn’t occasionally do things wrong’. 


Clive 


Clive only joined the group in December of Year 7, he and his parents having 
travelled to England from South Africa. The family was living in a terraced 
row of bungalows in a village and Clive’s room was also the main room in the 
small house. I noticed that there wasn’t a book visible. Clive usually cycled the 
ten-mile round journey to Pasmoor School unless he had a guitar lesson, 
when his father took him in the car. Neither of his parents were at home for 
the first interview. His mother was English and his father German and Clive 
told me that he spoke these two languages and Afrikaans fluently or near 
fluently. 

I found out that Clive was 13 years old, a full year older than the others in 
the group. He told me that he was very good at ‘mercy’. I didn’t know what 
he meant so he explained that it is the game where you lock fingers and try 
to bend the other person’s fingers back (presumably until they cry ‘mercy’). 

On my second visit, both of Clive’s parents were there as well as he. At one 
point Clive and his mother were out of the room getting me an orange juice 
and his father spoke about how he was aware that Clive was more physical 
than other pupils — I understood this to mean in terms of how to settle argu- 
ments. He said that this was due to the culture in which he had been brought 
up. When Clive and his mother returned, Clive’s parents told me how they 
found England so much less aggressive than South Africa. 


Edward 


Edward, his parents and younger brother lived in a detached village house. 


His room was decorated with daggers and other weapons, calendars TS a 
number of model aeroplanes. He told me about how to paint these Pa ow 
they were arranged to show a dogfight. There were about 40 books, almost 
half of them annuals such as The Beano and The Dandy. À i 
Edward told me that he had found the science lessons ‘Enjoyable. I shone 
Science and maths lessons. There’s only one part of science I don’t like an 
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that’s the writing part. I enjoy the experiments’. When I asked his mother her 
opinions of Pasmoor School she said ‘So far, so good. Edward has a sequenc- 
ing problem, a learning difficulty . . . All schools give us the same old story. 
We intend to go into Pasmoor School next year . . . Edward does a lot of work 


on the computer . . . spelling awful and handwriting . . . spelling better when 
he uses the computer’. 


question. I'd like him to go to university ... Be happy .. , Biggest worry is 
GCSEs. . . getting him more time perhaps’. She then asked me about whether 
of ‘sequencing dyslexia’ and we 
talked about this for a bit. ‘I know he’s one of those kids who will do all right 
because he’s got that sort of personality ... He h 
She then told me about Edward's ability to 
school bazaar, and also raffle tickets to someo 


as that sort of mastery .. .’ 
sell things — for example, at a 
ne whom no one else could sell 


ral minutes trying to get me to sign what was 
as We waited for Stephen Benton to arrive and 


George 


George was one of the 
have been difficult not 
George who early on 


irst pupils not to do his homework, 


orge liked the Practical work in science 
o Many words’, 

George found it difficult to describe himself. His father tried to help by 
saying to him ‘Well, are you intelligent or stupid or |, >’ George answered 
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‘Well, I’m not exactly intelligent, but I have my ways of being clever’. I said I 
thought that was a marvellous answer. His mother said ‘He’s always taken an 
avid interest in everything’ and his father continued ‘Like me — always 
wanted to know how things work’. George agreed and then enthusiastically 
told me how when he was 6 years old he took a radio-controlled car apart, 
and then found he couldn't put it back together again. 


Tan 


Jan lived with his parents and two brothers, one younger and one older, in a 
detached house in central Cambridge. He had been to an independent pri- 
mary school of national repute before going to Pasmoor School and told me 
that he couldn’t think of any science he had done during Year 7 that he hadn’t 
already done. However, he had found it ‘interesting’. Although he had ‘done 
it all before’ it had been ‘good to recap’. He told me that he liked maths and 
science but not PE (physical education). 

On my first visit Ian told me that he liked ‘listening to music, playing on the 
computer and watching TV’. I asked him what sort of music and he said 
‘heavy metal’ specifically mentioning ‘Iron Maiden and Metallica’. He was 
happy to show me his room and we passed his father, at the computer, on the 
upstairs landing. 

The thing I noticed almost immediately about Ian’s room was an impres- 
sive-looking telescope pointing out of the window. Ian told me he used it for 
looking at the stars and the Moon. His room also had some Moon and star 
maps on the bookshelf. Ian told me that he didn’t read much, his favourite 
books being Star Trek ones. There must have been 30-40 books in the room. 

On my second visit when I asked both parents what their hopes were for 
lan’s future, his father began ‘I myself see a lot of myself in Ian so it’s a rather 
biased view!’ He said this cheerfully and I responded ‘You see an outstanding 
future for Ian!’ and both parents laughed genuinely. His father continued ‘So 
I would like to see him do well in science. I feel maths is very important, so 
I'm pleased he’s doing well in maths. So I'd like him to get on well in that. I'd 
like to see him become less shy’. His mother then added ‘And more confident 
--. Like all parents, a bit worrying, the uncertainty, the worry of falling 
between stools in the school system and nobody noticing’. 


Jack 


Jack lived with his younger brother and parents in a village bungalow. His 
room was decorated with posters of Iron Maiden, Metallica and various space 
fantasy games such as ‘Frontier Elite II’. Jack told me that he spent a lot of 
time playing hobby and computer games and these were in evidence in his 
room as were about 35-50 books. I asked him what he liked reading. His 


favourites were horror books, specifically R.L. Stine. ! f 
Describing himself, Jack said ‘I like music a lot. Well, I’m not that musical. 
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I try to be friendly. I think I laugh a lot. Me and Tan hang around a lot together. 
I enjoy computer games. So does Ian. We've got a lot in common. And I enjoy 
drama as well’. His father described Jack as ‘Intelligent and thoughtful and... 
considerate’. His mother said ‘I think he’s quite independent minded . . . He 


can be a bit of a worrier . . . Rather precocious, walked at 9 months . . . A bit 
of an introvert’. 


Jane 


come to England from the 
ductive physiologist, was on 
o Cambridge University. After just 
ove her from Pasmoor School and 
emainder of the year. Jane told me that her 
day from 8.40 to 2.40 with a one-hour break at 


USA for a year. For this period, her father, a repro. 
sabbatical at a scientific institute attached t 
over a term, Jane’s parents decided to rem 
educate her at home for the r 
mother taught her each 
lunchtime. 


On my first visit to their home, two months after the start of her home 


ribed Pasmoor School as ‘awful’. He painted a 
ipline problems there with pupils unable to learn 


as much as she should be. They also found unsatis- 
pupils and, indeed, even some of the 


teachers, Jane’s father told me of one teacher who used the word ‘bloody’ as 


a swear word when referring to Jesus, 


Jane’s parents both had a deep Christian faith and Jane had gone to a Chris- 
tian school in the States before coming to England. When I asked them what 
their hopes were for Jane her father said ‘Our main hope is she ends up 
having all the training and ability so she can do what she wants to do’. He 
went on to talk briefly about Jane wanting to be either a doctor or a marine 
biologist. Jane’s mother then said that she wanted that Jane ‘always puts the 
Lord first in her life and does want He wants her to do’. Her father agreed and 


added ‘If she a t, she'll be able to do what I said’. 
Her father described Jane as being ‘ 


anything she sets her mind to do, very | 
mother then added ‘She’s always b 


subject was Science and that she had begun to 
Body’. On my second Visit, after she had been 
w she was finding the science 

Tnt a lot in science . . . I like 
doing experiments . . . but I do need the textbooks. At Pasmoor School we did 
too many experiments’, that at home she would do 
about one experiment a week. I asked her for a 


n example of an experiment 
she had done at home and she told me about making volcanoes. They had 
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made a volcano out of mud, soda, vinegar and orange colouring and had used 
a finger to make the hole. 

On my first visit Jane’s mother had shown me an American school science 
textbook that they were using to teach Jane. I noticed a sentence in the text- 
book referring to amber being millions of years old and asked Jane’s parents 
how they felt about that. Jane’s mother said they had told Jane that wasn’t 
correct but had carried on using the textbook. 


Liz 

Liz, her younger sister and her parents were over in England from the USA 
for nine months while her father, who worked on AIDS and development 
research, was on a sabbatical at a scientific institute attached to Cambridge 
University. On my first and only visit Liz came across as self-confident and 
articulate. She liked Cambridge, where they were living, and felt it was much 
safer than where she lived in the States where she didn’t like walking around 
because of all the guns and gangs. 

Liz told me that ‘I like going over to friends’ houses, going into town, see 
whatever we want and buy whatever we want. I like discos’. I asked about 
these. She went to the graduate discos at one of the Cambridge colleges. She 
told me that she played a lot on the computer and was friends with Mary. 

Liz was also a ready source of information about others in the science class 
I was watching. She showed me a ring she was wearing which had been given 
to her by one of the boys and told me all about another of the boys trying to 
kiss one of the girls several times when they were going out. ‘Plus he likes 
boys, and boys pretty much hate him because he tried to kiss one of them.. . 
So many things going on that the teachers don’t even notice’. 

Liz’s father was happy for me to post them the questions for the second 
visit. This I did and, after a follow-up letter from me, Liz sent me a hand- 
written letter which included the following, verbatim, extracts: 


The science program at [my present school] is quite boring from the one 
at Pasmoor School because there a rarly any hands on experiments its 
quite boring compare with to Pasmoor School. [Pasmoor School] has the 
most exciting science department in the world. The good the things about 
Pasmoor School were the experiments. But because [my present school] 
doesn’t do many experiments Pasmoor School better in that department. 
But one thing [my present school] does do is their in the USA globe pro- 
gram so in a couple of week we'll go out every day and look whats going 
on outside. The bad things about [my present school] are the lack of Sä- 
ence equipment so thay cannot conduct very good experiments. I ve 
changed quite a bit since I was in England I not so uptight about things 
and I have much more self-confidence. At [my present school] science 
sucks. In the summer Mary from England is going to come over and visit 
am going to go to camp, and hang out with my friends, and party. 
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Marc 


Marc lived with his mother, stepfather and elder sister in a semi-detached 
house in a village. Marc was a keen footballer and also played a number of 
musical instruments. His room had a number of football trophies of his, about 
which he was rather modest. His mother described him as ‘fun loving. He can 
be caring. He can be very untidy . . . He’s active. He doesn’t like to sit still for 
long. [Pause.] Sometimes I think he’s shy . . . and lacking in confidence’. His 
mother also talked about Marc being ‘the man of the family until [Marc’s step- 
father] arrived’. 

When I asked Marc about his reading he talked about comic and football 
annuals and ghost and adventure books. He thought that scientists spent their 
time ‘sharing their experiments that they do and their results and helping 
people understand like how to do the experiments’. 


Martin 


Martin lived with his Parents in a terraced village house. His first love was 
sports. He played:a lot of cricket and football and his room had a number of 
football posters as well as one of a tiger and one showing rare breeds of farm 
animals. 

Ought Martin was getting on in science 
on’t know.. . . and I don’t believe in get 
nd I've told him if he can’t do something 
-Ifit’s something to do with school I'd rather 


m from the golf-course saying that Martin 


er said that it was all ‘a lot of fuss over noth- 
ing’. Apparently there had been some incident during which a smaller child 
had got hurt. 


There were a number of occasions w. 


’. Later in the same lesson Michael 
broke a beaker and Martin announced to Stephen ‘He just broke it, deliber- 


| was an occasion when Michael fell heavily 
and Martin’s reaction was to burst out laughing. 
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for example. When I asked her at the first interview about her reading she 
mentioned R.L. Stine, Dracula and another horror author. I asked her what 
she liked about horror books and she said the fact that they made her nervous. 
She also liked the Sweet Valley High series of school books and told me about 
the breaking of the Stone Table in The Lion, The Witch and The Wardrobe. In 
addition to reading, Mary volunteered that she liked ‘Guides, swimming, 
dancing, art, playing the violin’. 

I asked what she did at weekends and she said that she spent most of Sun- 
days doing homework — her mother explained that this was because Mary’s 
life was so full during the week. I said that that sounded very efficient and 
Mary’s mother described her daughter as being organized. Mary also men- 
tioned staying with friends at weekends or going into Cambridge, for exam- 
ple to buy clothes. She then launched into needing new jeans and another top 
and some shoes this Saturday which her stepfather gently and partially 
deflected. 

Mary’s stepfather talked about the fact that they had thought quite carefully 
a full year in advance about which secondary school Mary should go to. They 
had investigated two other state schools — ‘they sell drugs outside the school 
gate there’ Mary commented dismissively of one of them — and the private 
sector. Mary told me she wasn’t keen on the idea of private schools and 
described one local private educational establishment of national renown as a 
‘stuck up school’. 

Because I hadn’t heard her say a great deal in lessons I hadn't appreciated 
how quick-witted Mary was until I met her. On my first visit she talked amus- 
ingly about the way the school bus was driven and on my second, in response 
to my asking her how she had found the science lessons so far, she produced 
a succinct and pretty devastating critique of Stephen Benton’s teaching style. 


Michael 


Michael lived with his two younger brothers and his mother ina detached vil- 
lage cottage. It was 18 February on the day of my first interview and Michael 
cheerfully showed me numerous paintings of his and a valentine’s card he 
had given his mother. When I asked him what he liked doing out of school he 
promptly replied ‘Reading. I spend most of my time reading’. He told me 
about books on animals, fiction and history and talked about the Narnia 
books, Rosemary Sutcliffe, Ronald Welch and Willard Price. 

On my first visit we somehow got onto the possibility of the four of them 
moving to New Zealand to be with Michael's mother’s boyfriend. In his 
mother’s presence Michael described this as ‘Horrid . . . It’s awful . His mother 
told me that she was just recently divorced. On my second visit there was a 
‘For Sale’ notice outside the house. When I got to the last question ( What are 
your hopes for next year?’) I said to Michael that I asked this question of 
everyone I interviewed, though I realized it might be a particularly significant 
question for him. His mother laughed at the question and Michael answered 
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ʻI hope we can go to New Zealand and build a new life there because our life 
has deteriorated since Mum and Dad got divorced’. I said ‘It sounds as if 
you're trying to be very positive’. 

Michael told me a bit about his getting ‘bullied’ at school and added 
“. .. sometimes I’ve finished all the worksheets when some people are still on 
the first one . . . I get teased in most subjects’. His mother said ‘Despite the bul- 
lying he’s relaxed a lot’. She went on to talk about Michael being ‘terribly 
bright ... arty, dreamy child ... he is academic’. Michael proudly told me 
about his getting some art prize at Pasmoor School and his mother told 
me about his getting a bronze certificate at the maths olympiad. I told them 
I was impressed as I had been entered for this at school and had got through 
the first two rounds but had never got as far as getting a medal. 
often worked on his own, displayed a rare 
ability. He came top in the ‘Energy’ test, discovered for himself the principle 
, Succeeded in extracting the word ‘mito- 
im what the unlabelled dots in the pub- 
, told me with enthusiasm about a sheep 


on he explained to me some of the con- 
new breed of sheep, Texels, which, he told 
their legs of conventional breeds. 


er home as she was vivacious in school. 
Y S we played with a hamster, that she had 
ei ry and had taken the lead role in Joseph 
at. In addition, she played the flute, did 
nd was a serious gymnast. She had three 


this quite cheerfully. 
On my second visit Nicky said of herself 


I'm helpful. I can listen to people. 
And people can approach me quite easily. I 


don’t tell anyone if you tell me a 
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secret. I’m trustworthy — not perfect, but you know’. I reflected this back to 
her and she added ‘I can be funny, you know, not always sad and I like to have 
a laugh with my friends and go out with them and everything. That’s it really’. 

On both visits Nicky said that within science she liked biology the most. She 
saw scientists as ‘trying to find out information to get the answer ... and 
trying to find different sorts of medicine and cure disease . . . and information 
to help people’. 


Paul 


Paul's parents were the only parents in the study who knew anything about 
me before the study started. They worship regularly in a Baptist congregation 
in a village where I had done services at the parish (i.e. Church of England) 
Church. I had met them previously on at least one occasion when there had 
been a joint service between the two congregations. Paul's mother reminded 
me of this when I phoned up to make the initial appointment. 

Indeed, Christianity played an important and pervasive role in much of 
Paul's family life. At the first interview I arrived to find the family at dinner 
and two children of a minister eating with them. As I interviewed Paul after 
the meal, much of the separate conversation between his father and these two 
children was about a Christian youth group in which they were heavily 
involved. At the second interview, in answer to my question ‘What are your 
hopes for Paul for the future?’, Paul’s mother replied ‘I want him to do what- 
ever he’s happy at doing. I just feel the Lord’s got their lives planned . . . It 
would be nice if they went to university . . . but I’d just like them to be happy 
at what they're doing . . . All we really want is for the kids to be happy going 
to Church’. I conducted the second interview in the second half of August and 
Paul told me that he had ‘been camping out last week at a Christian camp’. 
‘How did that go?’ I asked.’Quite well. Quite a lot were Christians and quite 
a few became Christians’. 


Paul was a quiet boy in class and he wasn’t very chatty with me in the two 


Year 7 interviews. He became more communicative, though, when we got 
onto hobbies. In addition to playing hockey and football, he told me that he 
made planes. He also enjoyed fishing and read fishing magazines. - 

Paul thought that scientists spent their time ‘Trying to make new noen 
and cures and making food very quickly . . . testing on animals things . -In 
his science lessons Paul enjoyed the experiments but found ‘a lot of writing 
-.. boring’. 


Peter 
Peter’s mother didn’t want me to come and interview Peter during sii 
it wasn’t until Year 8 that I found out that Peter lived with his mother, step 


father and elder brother in a detached village home. E 
In school Peter came across as extrovert. He would chat wi 
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start of lessons about playing football and told me about his birthday presents 
and going to visit his father. He would chat with just about anyone in lessons 


detention, which they got for making silly noises, while Peter was the first 
pupil I saw sent out of class — for talking during a video. 


Rebecca 


te subject was art and she liked writing 
e played with her current hamster a the 
first one having lived almost till the age of three — she told me that she liked 


, the family cat had come and sat on me soon after 


Tawings and we spent quite a while look- 
of a church and three lovely ones of cats. We 
om and only went downstairs again at my 
€ enjoyed all aspects of science, specifically 
, plants, chemistry and space. She talked with real enthusi- 
z’ lesson and then talked about the notion that 
ort of an overpowering feeling; the world being 
So small compared to this Massive universe, [Pause:] And then what's going to 


happen? . . . Earth evolving and apes evolving into men or whether God did it. 
I respect people’s beliefs but if people have i i Wee 


I don’t know’, Eventually she said ‘I love 
them mistreated’ and launched into a lo 
had ‘rescued’ a horse 
horse’s owners after the horse had been 


r parents the same 


question, in Rebecca’s presence, 
her father said ‘Very strong-willed . A 


- a kind nature ., . very honest’. Her 


s ʻa bit of a dreamer , . . very mature’ and her father 
, outgoing. When you were 


teacher, who disagreed with this 
she added somewhat rue- 
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Richard 


Richard lived with his parents and younger brother in a detached village 
home which his parents had designed themselves. His brother had moderate 
to severe learning difficulties and attended a special school. Richard said his 
favourite subject was technology (metal and woodwork) especially when 
they used the equipment. Wednesday was the day he liked most but Monday 
was boring because they had to copy from books and write. His second 
favourite subject was science while music was good because they actually did 
things. 

I mentioned his room and Richard was keen to show it to me. There were 
photographs of Discovery (i.e. the space shuttle) on the wall and it turned out 
he had been to Florida four times and had seen Discovery taking off once. There 
were about 40-70 books but Richard told me that he didn’t read much. I com- 
mented on a Meccano model he had made and he enthusiastically showed me 
a Technics model of a truck he had made with an air-controlled pump. He also 
showed me some volcanic rock he had got when visiting Lanzarote. I said 
(truthfully) that I didn’t know where Lanzarote was and we tried unsuccess- 
fully to find it on the world map above the head of his bed. 

Richard was very conscientious in his attitude towards school work. When 
I asked him how he had found his first year at Pasmoor School he said ‘It has 
been quite hard . . . Teachers . . . have been quite helpful’. He went on, with- 
Out my asking him about it, to tell me that he hoped to do well in Year 8. His 
hopes for next year were to ‘Do better. Umm. Enjoy it. Do the homework suc- 
cessfully. Get good marks. Good things really’. His mother described him as 
‘Basically quiet, shy, considerate’ and later added ‘mischievous’. His father 
Said that ‘He suffers from lacking confidence; he struggles’. 

From the first day that I observed the group's science lessons, Richard was 
teased or bullied by others. A pun was made on his surname - rather as if 
someone whose surname was ‘Desmond’ was endlessly called ‘Dusty’. Two 
of the boys, in particular, often hit him. They also kicked him, blamed him 
when equipment wouldn't work, refused to share instructions with him, 
were rude to him about his clothes and insulted him in other ways. As far 
as I could see, Richard did his best to respond to all this cheerfully and with 
Occasional, somewhat half-hearted, self-defence. 


Robert 

na detached house on the out- 
ause they wanted a large 
n important part in their 


Robert lived with his elder sister and parents i 
skirts of a village. The family had moved there bec 
8arden for their greyhounds. Greyhounds played a i 
lives. In addition to the two at the bottom of the garden which they kept for 
racing, they had two retired greyhounds in beautiful condition which padded 
majestically round the house on my two Year 7 visits. ; ‘ 
Robert, who was always very quiet in science lessons, was quiet at home 
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too and I didn’t at first succeed in getting him to say a great deal during the 
interviews. When I asked his parents what Robert had been like when he was 
younger his mother said ‘The thing I remember the most when he was very 
young. . . he never spoke at playgroup the whole year, not even to the super- 
visor. I remember being worried about him going to primary school’. She then 
told me a tale about a child who came, with his mother, to their house during 
the year that Robert was in playgroup. On hearing Robert speak the child 
exclaimed ‘Mummy, Robert can talk!’ Robert’s mother then added that Robert 
was now ‘not as shy as I thought he might be’. 

It turned out that this was the second academic research project in which 
Robert had been a participant. His mother told me that because of his shyness 
he had been chosen for a project at Madingley (University of Cambridge Sub- 
Department of Animal Behaviour). I told her this was where I had done my 
PhD. The research had involved lots of questionnaires and then she had had 
to take Robert to Madingley and leave him ina room while they videoed him. 
Robert couldn’t remember any of this. I asked if they had ever told her what 
the point of the research was but they hadn't. 

Robert said he was keen on fishing. He told me about some of the fish he 
had caught, including a 21b chub. He brought down from his bedroom three 
books on fishing, all of which were detailed and written for adults. Robert also 
told me he was keen on playing with the computer. I asked whether he used 


it for computer games. He said yes but that he also used it for word-process- 
ing. It turned out that he Was writing a book on fishing. 


Rodney 


his parents lived in a large house 
On my first visit Rodney’s mother brought 
I had begun my questions, telling me that 


Rodney had spent the year before coming to Pasmoor School at a boarding 


» sailing and playing squash, 
bles ings. He had made a number of bird 
tables from scrap. His mother told me that he had made £100 from selling 


wind chimes out of copper, 
d also built various things 


describe Rodney, his moth 
brilliant personality. Incredibly naughty. 
beyond his years . . His father described hi 
willing . . . Determined’, Rodney’s dyslexia fe 
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parents what their hopes were for him. His father said ‘Depends how far he 
gets really with all the reading. Writing not so important really . . . because of 
technological advances’. His mother noted ‘At the moment. . . we always talk 
as though Rodney will leave school at the age of 16 . . . But Rodney is a sur- 
vivor. So we have no worries. I used to despair when he was first diagnosed’. 

Rodney’s mother went on to tell me about how, recently, Rodney had gone 
round five shops trying to persuade them to give him a job but they hadn’t 
because he was too small. His father then told me about how Rodney and a 
friend had succeeded in collecting £3 by searching the grates outside Trinity 
College. They had even managed to get given 20p by someone who thought 
they had lost their own money. 


Sue 


Sue told me that her mother was too busy preparing to have another baby for 
me to go to their home and do the Year 7 interviews. So it wasn’t until Year 8 
that I got to visit Sue, her several brothers and sisters and her parents in a 
small semi-detached village house. 

In class the main things I noticed about Sue were that she seemed to have 
a quiet personality and was away considerably more often than other pupils. 


Comment on pupil differences 

to their science laboratory for their first sci- 
] feeling that there weren't any 
he end of Year 7 it seemed 
pils had become 21 


When the pupils had flooded in 
ence lesson I had had a sudden irrationa 
important differences between them (see p. 1). Byt 
remarkable to me that I could have felt like that. The pu 
individuals to me. ae 
I could write, for example, about their varied reading interests. While, in 
common with larger surveys of children’s reading at this time, their reading 
showed a general move away from the classics that were read in the early 
1970s (when the five mostly widely read books by 12- to 13-year-olds were 
Teported as being, in descending order, Little Women, Black Beauty, Treasure 
Island, The Lion, the Witch and the Wardrobe and Jane Eyre) to a broader diet 
based more on Point Horror authors such as R.L. Stine (Benton 1995), there 
Were interesting individual differences only partly related to sae ne 
However, because my particular interest in this study is science e ete 
Twas especially interested in individual differences that caused me to n a 
Whether some, more than others, would enjoy and do well at science. Wou 


eet aaron 
lan’s telescope be indicative of a genuine interest in science? Would Rebecca 


keep h -mi dering about the universe? 
Paer opemadidwon e least three of the pupils (Burt, Edward 


I was also struck by the fact that at 
and Rodney) had ANR In each case there was parental inset, the 
Consequences this might have for their education and pots den me oo 
Finally, I was sorry that three of the pupils would not be re g 
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8. Jane had only lasted a term at school before being withdrawn by her par 
ents to be educated at home. I would have loved to have known how Jane’s 


gar and orange colouring, but it’s difficult for it to provide the full range of 
scientific equipment and materials available in a secondary school science 
laboratory, even if one’s father is an academic scientist. 

Liz, too, was heading back to the USA as her father, like Jane’s, returned 
from a sabbatical at Cambridge. In fact, largely on account of her friendship 
with Mary, I kept in touch with Liz for some time after she had returned to 
the States. She had major (successful) back surgery and her parents split up. 
Of particular interest to me was the way she contrasted the abundance of 
practical work at Pasmoor School with her American experiences. In July 
1997 (i.e. at the end of what would have been Year 9) she told me how, in 
contrast to her English experience, ‘we're finally getting into labs . . , Really 
funny because she lie. the teacher] was like Saying “This is a beaker” .. .’ 


why I had chosen ‘Michael’, my name, as his 
that I hadn't thought about it. 
sciously I saw some similarities b 


pseudonym. I admitted to her 
On reflection, I wonder whether subcon- 
etween Michael and myself, as least as far as 
and his occasional social isolation 


his academic gifts, his delight at knowledge 
were concerned. 


Key points 


° During Year 7 Pupils were introduced by their teacher to the content 
of science, the Process of science and the language of science. 
e Atthe beginning of Year 7 girls and boys were equally likely to engage 


in scientific talk with their teacher. As the year went on, girls partici- 
pated Significantly less in such talk. 


e At the beginning of Year 7 there was a Strict, self-im 
between girls and boys. As the 
between some of the girls and s 
frequency, type and purpose. 

° Interviews with the 


posed segregation 
year wore on, though, interactions 
ome of the boys increased greatly in 


3 


Year 8: ‘George was eager . . . but putting 
pen to paper — forget it’ 


-.. because knowledge has to be assimilated, and that takes time. 
(Aristotle [n.d.]1976: 233) 


‘Setting’: different ability classes 


On their return to Pasmoor School at the beginning of Year 8, after the summer 
holidays, the pupils I was particularly interested in — most of whom were notice- 
ably larger after six weeks of growth — were placed, along with other pupils, into 
four different science sets. Stephen Benton was in charge of a Foundation class 
(lowest ability), Helen Coombs was in charge of a Merit class (middle ability) 
and Hannah Thomson and James Western were each in charge of a Special class 
(top ability). In addition, Year 8 also had five other science classes, made up of 
One Foundation, two Merit and two Special classes. However, none of these five 
classes contained any of the pupils I had been following in Year 7. 

Most schools, at some point, wrestle with the issue of setting. The principal 
arguments in favour of setting stress that with sets teachers can target their 
teaching more precisely while pupils perhaps work best alongside their intel- 
lectual equals. In addition, it is felt by many teachers that, whatever the argu- 
Ments in favour of mixed-ability teaching, such teaching becomes more and 


More difficult as pupils age. ne 

Perhaps the fundamental argument against setting is that it disadvantages 
those placed in lower and even middle sets. Certainly, it is far more common 
for parents to want their children to be raised a set rather than lowered one. 
Yet if parents accepted the argument that setting was in the Foe Sn 


child, wh ic abilities, this should not be the case. Cla 
atever her or his abilities, known as the ‘Pygmalion effect’. 


cational research ha d what is 

s documented W! i 
That is, setting becomes a self-fulfilling prophecy. Teachers tend to treat pupils 
differently simply by virtue of the sets they are in — pupils in top sets have 


More expected of them than pupils in bottom sets. 
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This is the case even if pupils are deliberately placed in the ‘wrong’ sets. As 
a result, for example, so called ‘low-ability’ pupils placed in top sets do far 
better than they would have done in bottom sets. Indeed, i 


, the pupils put in the lower sets then 
got discouraged in their science lessons, 


taught in mixed-ability groups. 
Another argument a 
are initially allocated t 


was the follow: 
levels: 


° a mark of 53 or over equated toa 


Te). Every two years 


d increase by one level. This would 
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Figure 3.1 The performance of the four Year 8 classes I was observing 


the Year g science examination in February 
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40s on the Pasmoor School Year 8 science test. 
It is noticeable that: 


° However defined 


(standard deviation, Tange, inter-quartile range), the 
Foundation set sho 


wed the greatest range of marks. 


Stephen Benton’s Foundation class 


Pupils (all boys — Clive, George, 


7. However, Clive left the school 
halfway through the year. I received conflicti 


act them were unsuccessful. 
Stephen Benton had be ool for 17 years, Outside of school 
his interests included ng, socializing and reading. When 
I asked him what he Was ‘trying to achieve in science lessons’, he replied: 
I think the ob 


jectives are whatever the actual curriculum is... I think 
also basic skills in science: doing Practicals or writing or whatever it is; 
Organizational skills , . b St and excitement though that’s 
distorted by the syllabus, of course. I thi 

I suppose some of the tea 
skills, 


to me in the very 

fter the beginning 

ng i topic of pollution and 
he pupils lining up outsi 

enthusiastica R: 


I Stephen Benton’s lab, Peter 
8 Me about the apparatus they had 

erent places Tound the sch 
of dust there was. 


ool to measure the amount 
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Much of the lesson was spent making posters on which each group of pupils 
was to record what the pupils in the group had done and what they had found 
out. The whole feel of the lesson, particularly in its pace and the intellectual 
demands made on the pupils, seemed noticeably different from the other 
classes I was seeing in Year 8. At one point, one of the boys spent much of ten 
minutes using a hole punch to punch a large number of holes. 
By 10.15 a.m., after the pupils had spent 65 minutes on their posters, the 
only writing on the one done jointly by George, Rodney and one other boy 
Was: 


CO? traps ultra violet light 
These are Our results 


The other notable feature about this lesson was that it was the first one 
where I saw a learning support assistant in action in the normal classroom. 
There had been some occasions in Year 7 when George, Paul, Peter and 
Rodney (all boys) had been withdrawn from the classroom and provided with 
help. In Year 8, help was provided more frequently and regularly and in the 
normal classroom. 

Lakisha Mistry had been a learning support assistant at Pasmoor School for 
seven years and had previously worked there as a youth leader for ten years. 
When I asked her what she was trying to achieve in science lessons she 
Teplied: 

Umm. Well, I think in a way I am a reinforcer of what's being taught by 

the teacher. Sometimes I'm just trying to get over to them what they're 

being taught so that they'll be interested . . . My job varies from class to 


class depending on the teacher. I sometimes feel I'm having to be too 
much of a discipline figure in that class . . . not in our job description . . . 
.. We're not in com- 


which, if I remember rightly, we wrote ourselves! . 4 
Petition with the members of staff. They're over us . . . we're suppose to 
Work as a team . . . happens most of the time and benefits the class too 


++. lots of explaining and modifying the work. 


Lakisha was positive about how Pasmoor School made 
S r z N 
Upport assistants, saying that this was done: 


use of its learning 


Very well. Much better than they did seven years ago ss se rs 
Seven years ago... just there as if one was in primary school to c! 


Paint pots up and keep in the background . . . over the yos s ve m 
We're not just there to take the child away with a nosebleed «<1 hore 
Our jots better than teaching s- think we've become m 


do special 
accepted as professionals in recent years . . . we adapt work and p 
Cards and special booklets. 


Certainly it was clear in the classroom that learning man ene 
Pasmoor School were greatly appreciated by pupils. equa Tsien 
Work Solely with pupils who had formal statements of speci 
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i etime l 
statements provide a school with additional funding). Sometimes ay Se 
help a greater range of children as needs arose. So far as I am aware, the only 


I think they’re all great attention seekers! . . . George: He’s a super lad; 

13 going on 35. Very worldly-wise but incredibly immature about his 

work attitude... he constantly needs to be kept on task... I’ve found I 

have to give him time limits . -- and then go back and see how he’s get- 

ting on . . . Peter: I think he’s lovely! He’s shown some improvement this 
year... and, again, I find him very bright actually . . . if he finds some- 
thing he’s really interested in, . . Rodney: . . . was a horrible boy in Year 

7 and came with a reputation — surprising considering his home back- 

ground. He was a real handful in Year 7... Year 7 Activities Week 

showed a completely different side — someone was ill on the coach. He 
showed a very concerned, caring side. We've had a really good relation- 
ship this year. 

It was difficult for me to be 
being in what could be terme! Without my raising the issue 
with them, George once Tcasm but delivered deadpan 
“Yeah; we're the intellige ney responded ‘No we're not. 
We're the thick group’. However, in February (i.e, halfway through the year) 
after George had complained to a student teacher that some work was too 
difficult ‘because we're the bottom set’, I heard Clive asking another boy in 
the group whether t d in the bottom set, This was also the 
lesson where seriousness, the information that if you 
frightened a Pekinese its eye: orge, again in all seri- 


sure how the 
d the ‘bottom set’, 


s class, of the fo 
student teacher teaching them, | 


the Pupils being let into the lab by Lucie Moore for her first lesson on her 
teaching Practice (or ‘professional p it is now called). The lesson, 
in fact, went extremel her generally pro- 
vides an opportuni } at the lesson as a game in which 
is done to deflect the beginni teacher from the intended 


ils about the uses of lasers, 

d the death theme perme- 
he end of the less Lucie gave as their home- 
eriscope and where do You use them?’ Rodney 
ta Periscope was. I lau 


Year 8: ‘George was eager...’ 51 


with Clive, to ask Stephen Benton the same question, only for the two of 
them to be called back by Lucie before they reached him. 

This was also the lesson in which one of the girls in this class burnt her 
finger on one of the light-bulbs. She wandered over to me, said that it hurt 
and, on my looking sympathetic, though not saying anything, placed the said 
finger against my hand. I am reminded of one female student, when I taught 
at a sixth-form college for 16-18-year-olds, who used occasionally to blow me 
kisses. It is in such actions that pupils, male and female, explore and push the 
boundaries of what is acceptable sexual or proto-sexual behaviour. In the case 
of the sixth-form student, whose behaviour I ignored, she had an affair with 
one of the other teachers soon after leaving the college. 

When I interviewed her at the end of Year 8, Lucie remembered the pupils 


well: 


George was eager . . . but putting pen to paper — forget it. He would even 

miss out on a practical to avoid writing. You could reason with Rodney 

more but they distracted each other, no matter how far apart one moved 
them . . , Then Peter could be hard-working one day; the next day quite 

obstreperous . . . But he gets no help with homework. For example .. . 

Periscope: I said ‘Look it up in a dictionary’ and he said there wasn’t one 

at home. 

Lucie also told me about one of the boys who ‘was very worried about other 
People thinking he was gay’. She told me that he had been bullied because of 
this. The boy in question had gone to see her about this and she had spoken 
on his behalf to his head of year. However, in the end it had been this boy who 
had been excluded from school ‘because other boys were saying he was gay 
and he lashed out . . . other boys wouldn’t drink from the same drink as him. 


I confronted the other pupils about this . . By 


Helen Coombs’ Merit class 
Helen Coombs’ Merit class contained 19 pupils, 8 of them girls Ce lof ae 
boys. (As will be clear, this particular year group at Pasmoor S 
a surprising preponderance of boys.) Five of the pupils O Ty, , 
Richard and Sue) had been in the class I had watched in Year 7. ee 
Helen Coombs had been at Pasmoor School on and off for 14 aca sane 
she took early retirement at the end of Year 8. Her interests Deane time 
Particularly choral work, and she was hoping to be able to spent 


On this now that she was retiring. 


In science lessons, Helen told me that: 
on around them. . . 


I want them to get a genuine interest in what's Ne niet es 2 

for that they have to have some basic we ice on. I don’t think 
, i see W. i » 

that when they're outside they can %ssons] of everyday things . .. 


We've been doing enough [i.e. in science | 
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kitchen... factory things . . . we don’t do any visits to factories . . . less 
than we used to do ... too syllabus-oriented . . , try to find activities 


that'll create interest . . . because they all get turned on by different things 
which is why they need different teachers, 


firmness with friendli- 
er, she let the pupils in, 
em if they didn’t work hard 


t because some pupils were talking, asked a 
that he hadn't been Paying attention, and 


on, though, she allowed one of the more self- 
confident boys to tease her as she 


, on walking past the 
ed to be nearly as tall 


Press her own vi 
rather distinctive 
s and at one poin 
to strangle him) t 


ly that he got £6 a week pocket money, she 
attracted half the i i 


i A than I get!’ 
In a lesson in which she de the tar in cigarette 
m a lighted cigarette through cotton 


by Saying ‘So, if yo 
bly stupid enough to smoke 


€ws about matters scientific 
boy (who had been state- 


Not going to lecture 
- you know which way I 


want it labelled “cotton 
Y, smelly, horrible old cotton Wwool”’, 


noting, as I h, 


you on smoking... I want to give you the facts ,. 
want you to make 


wool”, I want it labelled “dirt 


dual pupils, 
€ question or volunteered 


In Helen Coombs’ class, Paul was 


at other things are equal - 


equal importance. A upil-teacher utterance is of 


dents’. For example, to e = h is to focus instead on ‘critical inci- 

to classroom equ; oys btas Enn 

both val ay equipment I looked at those rare occasions wh $ An as 
valued by Pupils and in short supply. en equipment w: 
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P è 5 
S most poignant incident of this kind occurred on 16 January and 
8 class were aae girl from a working-class background (see p. 43). A Year 
Helen told the ia ibrary doing a project on astronomy. After watching a video 
Dena 18 ARER, ass that if they wanted to use the CD-ROM they could only 
seatsand in a A bn it. At 9.44 a.m. the pupils were allowed to leave their 
by ty ae. Hal ee of the pupils Sue got to the CD-ROM first, followed 
on fe ri en t en twice called Sue and sent her back to her place on the 
GRO oa. e wasn’t precise enough about what she wanted to get off the 
library RN boys were allowed on it instead and were helped by the 
hee Cheam . At 9.48 a.m. another boy asked Helen if there was a CD-ROM 
ed use ies pil were two CD-ROMs in the library, and he asked if he 
‘Solar systen sare if you tell me what you're going to look up on it’ said Helen. 

eae said the boy who was then allowed to go onto the free CD-ROM. 
working i ti another boy went across and joined the boy who had been 
Pur Kons on a on the CD-ROM. At 10.12 a.m. Helen called across to the 
boys mibi i he CD-ROMs ‘What about this 15-minute rule?’. One of the 
ROMs. At io omennap in reply and the four continued to work on the CD- 
her and gave os a.m. Helen went to look at the work of Sue, congratulated 
ished on a cra merit. At 10.17 a.m. Sue said to Helen ‘When they've fin- 
about Slo either of the CD-ROMs], can I go on and find something 
Beentee nal Helen agreed and told two of the boys - the ones who had 
gested to machine since 9.44 a.m. — to come off it, which they did. Sue sug- 
ey aia ea girl that they go on one of the CD-ROMs together which 
wete only f 10.18 a.m. At 10.19 a.m. Helen told the whole class that there 
10.21 4 A five minutes left and then told them about their homework and at 
Brom fa lia and the other girl left the CD-RO 
finished .23 a.m. Helen clarified what the homework involv: 

, as usual, at 10.25 a.m. 


M as everyone packed up. 
ed and the lesson 


Han 
nah Thomson’s Special class 


0 of them girls and 14 


Han 
nah Thomson's Special class contained 24 pupils, 1 
Rebecca) had been in 


of 

hee Four of the pupils (Edward, Ian, Jack and 
Henna had watched in Year 7. l 

of Year 5 y Thomson had been at Pasmoor School for just one year at the start 

With fri , having arrived as second in the department. Aside from socializing 

ofa ee her major out-of-school interests were sports. She was captain 

spent sas club hockey team, an avid squash player, adored skiing and also 
Wher. mountaineering and walking. 
an I asked her what she was ‘trying 

nah replied: 


to achieve in science lessons’, 


Thi : 
his sounds like I’m being interviewed! . - - Im trying to enthuse pupils 
hem see the relevance of 


about -sa 
Ut science generally. I'm trying tO make t 
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science to all of them, not just the ones who are going to pursue a scien- 
tific career . . . because I try and relate what we're doing . . . my favourite 
part of a lesson is where they’re relating what we're doing to what 
they’ve...seenonTV...at the end of the day my enthusiasm is for sci- 
ence, obviously physics in the main. . . It does my head in really to think 
of people walking round and not understanding . . . try and get them to 
think for themselves . , . investigations . . . why and what if... [science 


is] a great subject to teach them planning ... and [how to be] well 
organized. 


Certainly Hannah’s en 


thusiasm for science came through to me as an 
observer. Capable of bei 


ng extremely firm with pupils when the occasion 


was an occasion when Hannah told me during the 
ad a birthday for which some friends had organized 


llama trekking as a Surprise. At the end of the lesson, at break time, three of 
the girls in the class came i 


ingly, was genuinely touched 


Hannah chatting and eati 


ng cake. 
Hannah was quite prepared to say ‘I don’t know’ on the rare occasions 
when a pupil asked he esti 


didn’t know the answer, and 
é Spot, a new teaching approach, such as 
a new way of condu re Sson $0 as to mainte. splinters, 


James Western’s § Pecial class 
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any profits ploughed back into the business. ‘I’ve always been interested in 
the whole aspect of making something succeed . . . I need to have something 
really distractingly challenging to leave this place at weekends and holidays’. 

ae I asked him what he was ‘trying to achieve in science lessons’, James 
replied: 


Umm. Big one that [pause] . . . definitely not trying to make kids scien- 
tists. I am hoping we'll get them interested in science and consider that 
as a career, but far more important that it’s for all pupils ... Behind 
everything there is a practical reality which we want them to get hold of 
... Curiosity, questions, develop their understanding of the world ... it 
can even help inform beliefs. 


At this point we got interrupted by another teacher needing to speak to 
James briefly. When she had left I repeated that last phrase to him. He told me 
about a Year 7 teacher: 


doing RE [who] starts in the same way as we often start with a Year 11 
class ~ origins of the universe ... very tied in with people’s questions 
about how did it all start? ... Why have life? What’s the purpose of it? 
<+. IT start Year 7 by asking them what's science about and what makes 
you different from other animals . . . the search for truth scientifically is 
very close to the search for God . . . I’ve had kids ask outright ‘Is it true 
that scientists don’t believe in God?’ and I say ‘Why should there be any 
Conflict between your beliefs and science?’ 


James had a most distinctive way of teaching. I suppose one could say he 
Constantly strove to get his pupils to mature and to think critically for them- 
Selves. To give a flavour of his teaching style, I'll describe, in some detail, the 
first double lesson I saw him teach. In it the pupils had 50 minutes to finish a 
study they were doing on soundproofing. James congratulated one girl for 

ringing in some relevant equipment. One of the boys said ‘But we didn’t 
NOW we were going to do this this week’. James replied ‘I said we were ae 
to do it. And if I say something is gonna happen, it happens. The boy ae 
Yeah, but with most teachers if they say they're going to do something. t a 
don’t’ to which James rejoined ‘Yes, I know, which is why I'm different. 


don’t like other teachers . . .’ 

Once the male ee work in this lesson began most of the pein se 
to conduct their study. I decided to follow Burt and Robert who initially spe 
Some time wandering round the school’s corridors asking peop pip a 
Watch With an alarm — a necessary piece of equipment for their stu r i 5a 
cluding me, did. After some debate, Burt and Robert a up oe 
Courage to go into a lesson Stephen Benton was teaching oe i, ol 
if ppl if he had a watch with an alarm Before E tia Ith a they 
iI thought it would be safe to do so. I said that Į would tell them 

ad tried it and waited outside as they went into the a secon ll 
Stephen Benton got annoyed with them for interrupting 
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them to ask a lab technician and ‘stop wasting my time’. Retreating from 
Stephen’s lab, Burt looked shell-shocked for some half a minute at this turn 
of events and I helpfully told the two of them that I didn’t think it would be 
safe going into Stephen’s lesson. ‘Thanks a lot’ replied Burt. 

Eventually Burt and Robert succeeded in obtaining a stopwatch from a 
technician, only to find that neither of them could get it to work. ‘Not a very 
good start to the day’ remarked Burt to which I, who was rather enjoying the 
Kafkaesque feel to the proceedings, replied ‘How do you know? This might be 
the highlight of the year. You might spend the rest of your life wandering 
around school corridors’. 

Burt, understandably, got frustrated at not being able to get the alarm of the 
stopwatch to work. They needed it to because their experimental design 
involved them surrounding it with different sound-insulating materials so that 
they could determine from how far away they could still hear the noise. 
Robert, with his perennial, placid approach to life waited calmly with me while 
Burt headed off to James Western to find out how the alarm on the stopwatch 
worked. He returned to the two of us a minute later saying ‘He doesn’t know, 
either’. Burt then handed the stopwatch to me and I spent three minutes fail- 
ing to get its alarm to work (so much for non-participant observation). 

The three of us drifted back to the lesson some 19 minutes after we had left 
it and Robert succeeded in getting one of the alarm clocks in the lab to work 
even though James had earlier told them that they had been disabled ‘because 


corridors with a variety of sound-insulating materials. At one point James 
himself found the two of them and checked they were getting on OK. 

Burt and Robert returned to the classroom at 9.55 a.m. just in time for 
James to start telling the 15 members of the class present rather than still 
roaming the school’s corridors about what they would be doing in the next 
double lesson. (All 25 members of the class were present at the start of the 
lesson.) He wanted them to design and make a musical instrument and 
encouraged them to think about how they would vary the frequency of the 
sound, tune their instrument, make sure it could be heard and so forth. He 
concluded: ‘It’s not plan it, do it, judge it, ‘cos life isn’t like that. It’s plan it, do 
it, goes wrong, redo it, goes wrong, redesign it. ‘Cos life goes round in circles’. 

At this point, 10.00 a.m., five more pupils returned and James gave them 4 
brief overview of what he had been saying for the last five minutes. The pupils 


then started to design their musical instruments. James mostly spent the next 
15 minutes going round talking to i 


come across to me for a minute. He 
see a lesson such as this where the 
structured one where they all do t 
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Tabl i 
e3.1 Questions asked by me of the parents of the Year 8 pupils 


l(a) How do you think [y i i 
10 [As 1a ah pba an seat got on this last year at Pasmoor School? 
Zbl conid cp | eh a tell me a bit about your education, please? 
3 Do you think Kar S nE Eae en 
: hy aris g children in schools? Could you say 
5 aas T you understand by the word ‘science’? 

you think scientists spend their time doing? 


S S N E 


A 

PA 1 noted that Catherine had been sitting with her head in her 
at that ei oy had looked pretty dozy/dreamy for most of the lesson. Just 
door with a ay sprang to life when an older boy appeared at the 
vith tiie at 10.1% nh atherine, Nicky and another female pupil disappeared 
hss n James quietened down 
space: so s was showing a lot of trust 
The ‘oy T time. I don’t want you to d 
haste ae them are very closely related thoug 
cal rahe Jeet . James told them that he didn’t just 
explain ene they knew. Indeed, next time he 

he principles of their instrument to the rest of the group. He told 


the 
Pa a week from now they should have shown their instrument to 
At 1035 parents and someone up the street’ to have really improved it. 
Nicky auf Fee the hooter went and the class was dismissed. Catherine, 
e other female pupil had not returned and other girls packed up 


for them 


the remaining 22 pupils and empha- 
in them. ‘I do want to give you some 
o music. I do want you to do science. 
h you may think of music as 
want them to copy a musi- 
‘d like them to be able to 


Parents’ A z " : 
experiences of their own science education 
ents about their own 


own experiences of science lessons at 
hought science should be taught to all 
hy I asked these questions. For a 
parents had experienced their 
icular. I was also interested 
relationship between home 
o do on leaving Pasmoor 
). One more immediate 
ship between par- 
think it should be 


At the 
e€ end of year interview (see Table 3.1), I asked par 


educat 
eee background, what their 
Pupils, Th been and whether they t 
Start | ea were a number of reasons W. 
Schoolin simply interested in seeing how the 
in the ines general and science eduation in part 
ackgrou is question as to whether there was a 
chool ik: and what the pupils eventually chose t 
issue, wit is question is examined later (see p. 153 : 
Ents’ ow ich I explore here, is whether there is any relation 
n experiences of school science and whether they 


ac 
©mpulsory subject. 
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a E a o a O O Oo 


To help organize these accounts I have divided the parents up into four 
‘blocks’, each block corresponding to the class in which their daughter or son 
was for Year 8 science, beginning with the Foundation class and going 
through to the two Special classes. Within each of these four blocks, parents 
are listed by alphabetical order of their daughter/son’s pseudonym. 


The parents of George, Peter and Rodney 


George’s mother ‘never had any interest in science whatsoever’. She went to 
an 11-16 school and did no science O levels, doing geography O level instead. 
She did English and sociology A levels. Having Passed these she got a job. At 
the time of interview she was working part-time in a bank. 

George’s father always knew that he was going to be a farmer. His own 
father had farmed the same farm before him. George’s father had been to Pas- 
moor School. “Cos I knew I was going to be a farmer, I didn’t try all that hard’. 
He did seven CSEs, including physics. He also did biology O level ‘and failed 
it but still did better than some of the bright sparks’, which he was clearly 
chuffed about. ‘I liked chemistry but I'd already elected to do physics and biol- 
ogy’. Afterwards he did four years of day release at a local agricultural college 
and got five City & Guilds. 


Peter's mother ‘went to quite a few schools because we moved around. I 


nsen burners and test- 
was for breaking some science equipment. 
y and she found that ‘horrible . . . Also had 


; lect worms and make a wormery and my 
Mum was disgusted’, After leaving school she 


account of bronchitis. She then did 


under the Mason scheme, which, as | told her, I had never heard of, went t0 
a grammar school. The teachers at the school didn’t approve of the Mason 
scheme and so ‘refused to teach us. . . Iwas the only one in the set who didn't 
get five O levels’. She then trained to be a nurse and went into nursing. She 


hadn’t many memories of her science education. ʻI enjoyed the chemistry 
lessons and biology, of course’, 
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a Ee E 
Th ri j; 
e parents of Martin, Mary, Paul, Richard and Sue 


Martin’ 
PIR Sy pail gone to a secondary modern. She did O levels in maths 
aan woah oo and needlework and CSEs in commerce, typing, baniaing 
tehad e os didn t do any science in her last year at school; before that 
BBE acta anche emistry, biology and general science. She left school at 16 and 
diela of Ee oe She did typing but didn’t like it. She then did a 
food talle a a and at the time of interview worked in the 
Pen see had grown up on a working farm: ‘there was a lot of money 
thing else ucation and I wasted it. Basically I was not interested in any- 
English lany ept working on the farm and playing cricket’. He got O levels in 
physics = wn and English literature and did the O level in chemistry & 
= He ; t school at the age of 16 and sat or resat maths and agricultural 
thra got them. He did City & Guilds on day release at technical college 
e years and then the farm ‘went bust. . - and at that point you think, 


blood o A 
y hell, I wish I'd done more at school’. I asked what it was like when the 
emember my old man call- 


fa 
aan ‘Twenty-six years ago and I can r 
time of te A ther and me one Sunday evening and telling us . . . it was the 
ot-and-mouth, No money in for a year . . . C'est la vie.’ For the last 
d doing ware- 


12 yea 
sh ae had worked for an agricultural company, driving an 
les, etc 
Mary’ i 
in Anod s mother went to a state Catholic primary school and then had a year 
batom a school ‘when I realized I was a long way behind. I was right at the 
gramm, . Thanks to one teacher she passed her 11+ and went to a convent 
ar school where she boarded. She did biology O level and enjoyed it 


ut neve 
ever grasped physics and chemistry. ‘After O levels she went into the 
ng college but the school 


SIX 
ir She wanted to go to a teacher traini 
ents th y gve youa reference if you went to a Catholic college. My par- 
Ought this wasn't fair’. As a result they removed her from the school 
r A levels 


and se 
ent her to another one. The trouble was this meant that he 
to English, French and art. Not 


Change. 
nged from English, French and history 
ciated with different set books in 


onl 
ge but she had all the problems asso 
sh. Her mother was also unwell and she ended up with no A levels. She 


We . 
At to college and got a General Teaching Certificate (primary and nursing). 
ing-impaired children. Subsequent 


to etd year to enable her to teach hearing-im 

ied, si he did an Open University degree during which her then husband 

Course x weeks before Mary was born. More recently still she completed a 

time aan personnel management. At the t of interview she was a part- 
a ripatetic teacher of the deaf. 

ry’s father had done four science 


ime 
A levels and then went to university to 


Te 
‘Cad electrical engineering. However, he had failed the first year so he got a 


Jo : a 
and did day release. He then did an MSc and was a scientist. 

lie ary’s stepfather had gone to primary school in Scotland and then to 
™mar school in England. He did eight O levels including ‘a combined 
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a a E L 


physics/chemistry O level. I don’t remember doing biology . . -I've never been 
that interested in science’. He then did A levels in English, Latin, another lan- 
guage and general studies followed by a law degree. He qualified asa solicitor 
and at the time of interview worked for a county council as a solicitor. 

Paul’s mother initially replied ‘Don’t bother with me. Not worth it’. The 
school she went to was for ‘the 11+ failures . - - There was no intake for a year 
because they weren't sure whether to close us’. All pupils ‘had to do chem- 


a secondary modern. He had been good at biology 
but ‘had a pretty useless science teacher . . . used to like it but always had the 


fear of being told off . . . All] can remember is magnets and fulcrum and draw- 
ing a Bunsen burner’. He had stayed on half a year at school and done RSAS. 
Then he went into further education and got an O level in maths. He then 
joined the civil service and did a Correspondence course. He had just moved 
jobs and was working in the Employment Department in London. 

Richard's mother told me that “Cos my dad was in the 
had at least six schools’. She said s 


at science . . . ‘cos I didn’t want to dissect I didn’t do biolo 


did five O levels, none of which 


were science. She then did a secretarial course and went to work at 17. At the 


time of interview she was still a secretary. 


Richard’s father could leave school at 15. He 
stayed on and did five CSEs including physics, having had a choice of chem- 


ear at college where he did O levels in maths 


& Guilds telecommunications 
courses ... on valves, magnetism : ++ took five years. I went all the .way 
through. Got the full certificate . . , Then I had a 
HNC business studies, then diploma i 
marketing ... currently enrolled to 
ment’. After working for what beca 
view he worked for the county cou i 
departments. 
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cancelled afte i 
oe pase aa es of the CSE because there weren’t enough pupils 
: : one basic science and told j 
te ERE oa old me that he enjoyed ta i 
ps de ea how he had recently bought a video dane ten 
eerie a fiver because it had a ‘problem and within two minutes h: i 
g’. At the time of interview he worked as a driver. i 


Th 
1e parents of Edward, Ian, Jack and Rebecca 


Edward’ 
a epoca ‘ e been to a Church of England primary school and then 
shan’ @ levels where unfortunately there was more bias towards CSEs 
Gide iy et e hada wonderful human biology teacher’ and got a CSE 
had doneacloy oui her ‘physics and chemistry teachers were grim’. She 
feats we pain els in history of art and English and then went to college and 
harhaa a seie R As her husband pointed out ‘a lot of that to do with things 
and at the tin ne c basis . She had done nursery nursing and dental nursing 
Rdwarie aes interview was principal of a nursery school. 
as he grew u ah remembret the space race being of great interest to him 
When he Sales ter primary school he had gone to a boys’ grammar school. 
disruption cto Gut 14 or l 3 there was a chemistry class with ‘quite a lot of 
front; the es ne said “All those who want to do chemistry sit up the 
my chemistr Di YOU sit at the back”. I sat in the middle so that rather dented 
the eA He remembered really good physics teachers and enjoying 
and Maths i ai He also did biology O level and passed that. He did physics 
he had had La but didn’t pass them. At this point his wife told me that 
levels in a ET fever at this time. He then went to college and did A 
into com a ish and psychology. After a year as a bank clerk he ‘stumbled 
in eee) hs and have always maintained an interest not in chemistry but 
World’ Ad ae 75 . occasionally buy New Scientist and watch Tomorrow's 
he time of interview he was still in computing and ran his own 


pany 
feel « tana had dropped science after two years at secondary school ‘and 
80t the lan ustrated because I watch Horizon and think “Wow, I haven't even 
got the ee ` I rely on my husband for the science because I feel I haven't 
and was n W. edge’. She had done a degree in French and industrial relations 
there ies Ow a primary teacher. I teach primary science which I enjoys 
makes it ș es a cut-off point with jargon ... at the minute, primary science 
Ian’s nae much more accessible and much less “you can or you can't”’. 
Borie is ot er said of her husband “Well, he’s completely science ses B 
astrenomy: astronomy. He did physics and maths at A level. Did an MSc in 
i Y... He works in research and development in computer graphics 


In 
hae company’. 
educatio mother described herse a 
Wo ee at all’. She had been to a priva 
Second Ed small girls’ private boarding sc! 
ne, and she had done her O levels, 


a ‘total lack of any science 
te day primary school and then to 
hools. Biology was taught in the 
including biology, at the age of 14. 


If as having had 
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ness’. She had had ‘no real maths teaching till age 14... . Did get taught how 
to curtsy! . . . Very poor English teaching’. After school she had done a secre- 
tarial course and worked as a secretary at Oxfam and then gone to further 


Jack’s father had been to a Prep school at which he had been very unhappy 
and then to a second Prep school at which he had been very happy. After 
those he went to a leading independent school. His mother had died when he 
between music and science. He did his 
nd physical science but felt that he had 
maths A levels by his father, He read 
felt was ‘a mistake. | should have read engi- 
He then got a job and then did a PhD. At the time of interview he 
at a major international company with one 


to a single-sex grammar school. At the age of 
ween doing biology O level and physics with 
arate chemistry and Physics O levels. She chose 
was unusual at that time for a girl to do chem- 
8Y. She told me that she enjoyed the chemistry 
ngs that went bang, pretty colours, things that 
n went to university to do social sciences but 
‘ urely by accident she ended up working with 
people with physical disabilities and the elderly. She then did a City & Guilds 
re and thena diploma in social work. At the time 

ng an old people’s home. 
; : educated in Canada. He had done biology, chem- 
istry and physics through to Grade 13. He had ‘enjoyed science ... still 
Having come over to the UK he joined Customs 
a in management studies and at the time of inter- 


she took eight O levels and 
rnal degree in history and 
- She thought she had done 
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Burt's fathe i 
me len was in the home but it was clear he didn’t want to be inter- 
boi ee pm told me that, after O and A levels, he had gone to uni 
: ied eco i i : 
solicitor nomics, theology and law. At that time he was a 
Catherine’ 
hedda = s mother had passed her 11+ and gone to grammar school. There 
kad a a science course which counted as a single O level. She had 
Jouhtes ners teachers for it, one for biology, one for chemistry and one 
igis — e left school at 16. After having done a year’s unqualified teach- 
seti as EET training college. She specialized in RE with primary 
ubsidiary co i intervi i 
heal ceartorr y course. At the time of interview she was a primary 
Catherine’ 
‘tier ean s mother told me that her husband had gone to the same gram- 
dione een and had taken the same general science course as she. He had 
a evar the sixth form but left during the first year to be an articled clerk to 
a: satel eoce He then did a correspondence course over five years 
` ed as a chartered accountant. At the ti i ie i i 
Heh iafesden _ At the time of interview this was still 


Marc’ 
ices. mother had moved around ‘quite a 
... [think I went to four [primary schools] and moved secondary after 


two ye 

figs at i hes I went to the old grammar school; then to two schools 

O level end ponte my exams and went to the tech fora year’. She had done 

economics te a but didn’t take A levels. Then she trained to be a home 

secondary bh her. She said that she ‘gave up science in the third year [at 

Bone into te — ... home economics not classified as a science’. She had 
Mares ih, emer had been an under-8s adviser. i 

she knew eee didn t know much about Marc's father’s education though 
Mawes oe idn’t go to college. 

aRom epfather remembered rea 

an Catholic primary school: “that’s w. 


and that’ 
k miadi s where my potential for science W 
e school and then to a comprehensive. He did eight O levels and three 


¢ 
ee Grade 1. He had done chemistry and physics but ‘I didn’t take biol- 
€ said geography instead, thank goodness, cutting things up didn’t appeal’. 
the sch quite a bit more about not wanting to do dissection. He stayed on at 
een ig and had wanted to do four A levels of which physics would have 
tory, e ne. However, the timetable wouldn't allow it so he took English, his- 
‘It’s a aa ues and general studies. He then half remembered a quote about 
and h, Physics; the rest is stamp collecting’. I asked him how he felt about that 
tics hie, said ‘It’s pretty close to the mark’. After a degree in history and poli- 
com did a PGCE in history and English and then taught for seven years ata 
Self nensive and at a sixth-form college. At the time of interview he was 
“ll-employed, working in the field of personality development and neuro- 


In A 
8uistic programming. 


i a 
Vey ee s mother ‘went to the gir 
much at all .... I enjoyed the 


bit because of family circum- 


ding from the age of 2!/. He had been to 
here my love of history came from 
as squished’. He had then gone to 


nd didn’t enjoy science 


school a 
sics or the 


Js’ grammar 
de but not the phy: 


piology si 
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chemistry’. She had done biology, chemistry and physics O levels, om 
biology but not the other two. After leaving school ‘I went to wor 
Te father had gone to an 11-16 comprehensive. ‘I thoroughly a 
chemistry; chemistry and physics but not the biology so much nae Ae a 
done a blend of O levels and CSEs including O level physics and CSE che na 
istry. Although his brothers went to university, ‘I’d had enough of wees 
teachers put me off’ so he left school at 16 and went to work at a local te ar 
nology company. Here he did day release and an ONC and HNC in e i 
ics. He was still with the same company. At the time of interview he worke 


Robert's mother described her education as ‘Total failure basically’. After 
hool. ‘I just gave up and they 


had never been in the special class because ae 
had missed out on everything the normal classes had done in the first year. i 
cannot spell and punctuate . . I can never remember being taught about o 
stops...’ At the time of interview she worked at a college with special nee ‘9 
students. She helped them cook and, with a certain irony which she appreci- 
ated, ‘I sometimes have to help them write’. 

Robert's father, 


hool, went to a comprehensive. IN 
the third year the boys did physics and the 


girls did biology. His O level grades 
O level physics. He then did Be 
‘bit of a waste of time . . . Then s 
ever asked what my O levels were’. At the 
business, 


Comment on parental experiences of their own science education 


I found these 
which many 


brief educational biographies “2 

r Prs a . el 
one Significant disruptions to the 
schooling, for one re. 
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through to 16. In addition, the science they study contains equal amounts of 
biology, chemistry and physics, together with some astronomy and Earth sci- 
ences. Around 90 per cent of 16-year-olds in England and Wales take either 
two or three GCSEs in science. Most of the remaining 10 per cent take a single 
science GCSE. 


Should science be taught to all pupils in schools? 


Of the 29 parents asked ‘Do you think science should be taught to all children 
in schools?’, 25 replied ‘Yes’, ‘Definitely’ or ‘Most certainly’. Although Marc's 


Stepfather said ‘Yes’ he added: 


But why label it ‘science’? To many people the very label has an impact 
upon parents’ perceptions and that’s passed on to children .. . precon- 
ceived science is difficult when actually it’s the easiest thing in the world 
... I'm a bit of an iconoclast because I believe children should be taught 
how to learn rather than the content of particular subjects . . . I believe 
teachers in teacher training should be taught how to enable children to 
learn and not how to teach their subject and I think people in teacher 
training need to be better . . . things like accelerated learning techniques 
-+. mind mapping . . . neurolinguistic programming . . - 


In addition to the 25 parents who replied ‘Yes’, ‘Definitely’ or ‘Most cer- 
tainly’, George’s father replied ‘Umm, I would say probably yes’ and Martin’s 
father replied ‘Probably yes’. Rodney’s mother was more ambivalent replying 
Yes, definitely; well I don’t know . . . I see no point in teaching physics to a 

id who’s not capable of grasping it because it'll just humiliate them’. Martin’s 
Mother explained how she had enjoyed biology but added ‘I didn’t like the 
Experiments. Unless you're going into work with science there’s not much 


Point in ir’, 

When I asked the parents why they felt as they did about whether science 
Should be taught to all pupils in schools, I was able to classify their answers 
Into five t 

to five categories, as listed below. 


De ; . 
epen one’s understanding 
Science is li i d us. It’s important to give chil- 
ce is e i thing around us. 
ee at alle Il as all the other 


dren a chance to look deeply into natural science as We! 
scientifi 

c i 

areas, (Catherine's mother) 


Is a basic part of understanding the world we livein- (Edward's father) 


't hav 
I think it’s very noticeable that when you aa a ag PEAS 
any science, they don’t realize how much they don (Jack's father) 
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I think it’s nice to know how everything functions in your body. 
(Martin’s mother) 
I certainly think they should be taught how the world works. 
(Martin’s father) 
We live in such a technological age. 
(Mary’s mother) 


So they can understand everyda 


y things, the weather, the reason the TV 
goes on and off. 


(Paul's mother) 
I think it’s nice for them to know how things tick, like circuits 

(Peter’s mother) 
For example, if you see a fence, having studied science you know that it 
is made of wood and molecules, 


(Rebecca’s father) 
It’s relevant to lots of things. 


(Robert’s mother) 


To me personally, life is science; life is a learning process, 


(Sue’s father) 


Part of a balanced education 


Children should have an all-round education. 


(Ian's mother) 
It’s part of an all-round education, 


(Mary’s stepfather) 

‘Cos I think it comes into all sorts of different courses. 
(Nicky’s mother) 

I think children should be 


i taught as wide 
possible. 


a range of subjects as 


(Rebecca’s mother) 
‘Cos it underpins all other subjects. 


(Richard’s father) 
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Valuable for employment 
It’s the analytical way of thinking that’s very important in functioning i 
in 


the real world in a lot of jobs. 
(Edward's father) 


A degree in arts doesn’t exactly lead to a fortune. 
(Ian's mother) 


Ik . r 
know how I struggled without it when I came to something I wanted to 


d R : . 
o [i.e. train as a home economics teacher]. 
(Marc's mother) 


Interesting 


Getting an interest early on. 
(Edward's mother) 


I think it’s i hio; : i 
ink it’s incredibly interesting and I’m sorry that I missed out on it and 


I think chi z 
hink children find it naturally interesting. 
(Jack's mother) 


Other 


Tsu > 
Ppose to have more logical questioning attitudes. 
(Burt's mother) 


happen. 


He 
elps them to explore investigations and how things 
(Paul’s father) 


Ci 
Y a on parents’ views as t0 whether science should be taught to all 
nd if so, why 
rents had had of school science, includ- 
here was near universal parental sup- 
taught to all pupils in schools. While 
Il overlap to some extent, the most 
ducation would help children’s 
n reason was that a science 


Desp; 
leans diversity of experiences pa 
Port for “an negative experiences, t 
the cate e idea that science should be 
common rens into which their reasons fe 
understa reason given was because a science € 

standing in some way. The next most commo: 


Education ; 
PE is part of a balanced education. 
“ls clear that there is exceptionally strong support from parents for science 


this et to all pupils in schools. I admit that I was somewhat surprised at 
ence am possible that the fact that the parents knew that I was involved in sci- 
Scien education might have caused some of them to be more positive about 

ce than would otherwise have been the case. However, a 1998/9 study 


of 
117 parents in focus groups also found that: 
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e ee 
All parents expressed the view that science, which was seen to include 
aspects of technology, was one of the most important subjects for their 
children to study at school. The principal reason was the need for young 
people to gain an understanding of the world in which they live and of 
the socio-scientific issues which affect their lives. 


(Osborne and Collins 1999: 15) 


e On entering Year 8 the pupils in the one 


4. 
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There 
we z 4 
Sova oe a range of orientations to the official curriculum and 
re P E 
g degrees of cultural investment in creating informal leisure 


spaces, 
(Mac an Ghaill 1994: 137) 


T 
he background to Year 9 


O ej 

PR e to school for the start of Year 9 the pupils I was following were 

that each a our classes, as in Year 8. The principal difference from Year 8 was 

chemistr pie now had two teachers, one who covered biology and some 

two of su e other who covered physics and some chemistry. As in Year 8, 
e classes were described as Special classes and one as a Merit class. 


How e 
ever, the Foundation class was now described as a Credit class. 
| flavour of what life was 


i ee 3, part of my aim here is to give a real t 
stronge the pupils in these classes. I became convinced that one of the 
their BS influences on this was the characteristics of the various teachers — 
üe Pe eaae and classroom performances. For this reason I spend some 
teache elow describing lessons and the teaching philosophy of the three 
was we not described in Chapter 3. It is worth mentioning that all the pupils 
had h ollowing had new science teachers in Year 9 compared with those they 
elas in Year 7 and Year 8. Most of them, though, remained in classes with 
w ee same pupil composition. Only Martin (down) and Mary (up) 

KE * between Year 8 and Year 9. : eee as 
Pupil e end of the Year 9 interviews I collected in exercise ooks from those 
resp s who could find them at home. By describing the ways teachers 
Shona to the work in these exercise books and by including a sample of 
Ome work I hope to give more of a feel of how each pupil was per- 

Ing in the science lessons. 
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ee 


Roland Newman’s and James Western’s Credit class 


The Credit class that Roland Newman and James Western shared had just 12 
pupils — 3 girls and 9 boys. It contained four of the pupils I was following 
(George, Martin, Peter and Rodney). Martin had therefore been moved down 
a set from Year 8. Roland Newman taught the biology and some of the chem- 
istry; James Western the physics and some of the chemistry. 


Roland Newman's teaching 


Roland had been at Pasmoor School fi 
science department. Outside of school 
a senior level as well as walking, 
He wanted his science lessons to 


or seven years and was the head of the 
he did a lot of rugby refereeing at quite 
cycling, going to the cinema and travelling. 
provide ‘A combination of excitement and 
interest, and supporting pupils to achieve the best they can in a lesson, and 
relevance . . . as relevant as possible in their lives’, 

Both Roland and James expected high st 


andards of work from the pupils in 
the Credit class. As I Provided a descripti 


on of one of James’ lessons earlier 
's here. In fact, I saw comparatively 
ng Year 9 as during both the autumn and 
r of student teachers teaching part or all of 
ses that I was observing. The double lesson 
a Friday afternoon ~ not the most popular 
aching a ‘bottom’ set), at the start of the 


summer term. A learning support assistant, Bernadette McLaughlin, was also 


present. 


guarantee your results’. He explained that it was 
a bit early in the year for pondweed, so they ought to go for the greenest 
pondweed possible. 

Roland then added a powder to th 
carbonate or suchlike) and one of the 
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distances between the lam 
Š a p and the plant: 5cm, 10 
oe of readings, each over the course T 
George DR n minutes before taking any readings at a new distance. 
eI ARET RDI that if they kept the distance the same rather than increas- 
Coe Sre on der come off faster and faster. Roland suggested that 
idem p could test this while the other groups investigated the effect 
Ro e ; 
E sain that the practical might not be a fair test because the bulbs 
ibe samele erent strengths. Roland asked if that would matter if they used 
t9 kombine a within their group. Rodney said it would matter if they wanted 
henad e (i.e. from different groups). Roland agreed. Rodney 
ienaat i e water might get warmed up by the light. Roland said that 
Aa ae ally good point and that he would get some thermometers. 
S ETE E the lesson having started at 1.10 p.m. the pupils started their 
sound itre , working in twos or threes. Roland and Bernadette then went 
chimed Bis ee helping and encouraging. At one point Roland came and 
Miele eaten re for three minutes. He commented on how this group could 
raised by bo really good scientific comments — mentioning the possibility 
E A ney of the lamp heating the water — but that the problem was 
NE centration span. 
Sitch = p.m., Roland quietened the 
front ben ar lamps and bring their boo. 
getting a h. He then collated their results on t 
Just elon opis to talk about their results an 
other t everyone joined in this discussion. For example, 
groups, Martin and the boy with whom he was working found that 


mo 

‘end bubbles were given off as the distance between the lamp and the 

and Weed increased, Peter suggested why this might be, as did one of the girls 
then Rodney too. 


The 
what os seven minutes were spent clearin 
the homework was, packing UP bags and putting chairs up for the end 


oft 
FASS day. At 2.50 p.m. the hooter went for the end of the day and Roland, 
quietening the class, congratulated them, as he often did, on their work 


a e 
nd dismissed them. 


whole group and got everyone to 
ks, with their results in, up to the 
he board and spent 11 minutes 
d the pattern they had found. 
when, contrary to 


g up apparatus, writing down 


Punih’ 
“pils’ exercise books 
Marti 
one received lots of positive comments in his exercise book: ‘V good neat 
Up of - ‘Good work Martin, Merit’ and ‘Ex. Well done’, for example. His write- 
Ge Pressure is shown in Figure 4.1. y 
exer orge couldn't find either of his Year 9 books (though he di 
“ies books from Year 7 and Year 8). i 
o ter’s comments were variable: ‘Pencil diagrams please Peter, A good 
™Mework Peter’, ‘You can produce som od work Peter, if only you settle 
i k?’ and ‘You need to copy 


and 
ci : : 
‘oncentrate in class. Where is your 


d still have his 


e go 
homewor! 
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Resse is the der ora fore pahing on 
-Jon aea. ihe preso udy be Qatar WS tine, Gora 
is gpeier oriu orais smaller 


Figure 4.1 An example of Martin's work 
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panpan Ament ae MW 
L L702 Lif af. ms on 
| tHe molh Heg 2 tags — 


ple ae cso — 


GLE. 6 eUS pores B 


ou could 


s work. The heading - ‘How Y! 
Roland 


Fi 
gure 4.2 An example of Peter’ 
b’ — was provided by the teacher, 


dem 
onstrate w Pi F 

eathe e 
Newman ering in the la 


le. A sample of Peter’s work is 


Up the 
e work you have missed Peter’, for examp! 
d, has written in the heading 


sh z 
ae Figure 4.2, where the teacher, Rolan 
Rod arking the work. 
es comments were variable: 
Work you odney’, ‘Good classwork Ro! 
example — and ‘You can do good W 
. A sample of his writing is shown in 


missing. See me’, ‘Good 
to copy up the 
oncentrate’, for 


‘Homework 
dney’, ‘Do not forget 
ork when you ¢ 
Figure 4.3. 


rs Merit class 
Seven ie Toland taught had 20 pupils, 
Pupils a them girls and 13 of them boys. Tt ined three of the 
taught oa especially interested in (Paul, ; and Sue). Susan de Von 
Sk e physics and some of the chemistry. Katie 
€ of the chemistry- 


Sus, 
an de Von's and Katie Toland 
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Photosynthesis 


lbh, nah Mes, cary 


Figure 4.3 One of Rodney’s more complete pieces of work 


Susan de Von's teaching 


e of school her priorities 
were the family with her two young children. She told me she was ‘also quite 
keen on sport... . aerobics and things like that.. | netball’. She liked to teaei 
science ‘From a sort of Practical hands-on Start, really. And, nothing specia 
really, nothing original; to link it to real outside experience as much as poss- 
ible and to get them to question, really’. 


In the classroom Susan expected, and s0L pupils to pay attention and go 
hard. At the same time she loved making occasional off-the-cuff humorou 


remarks which I and many in the class greatly appreciated. Frequently this 
humour was used as a gentle, but highly effective, way of telling a pupil to get 
back to doing the science. 

As an illustration of Susan’s teachin 
Was Roland's above) ril describe 
March. This was ‘Red Nose 
at the beginning of the les, 
been ‘gunged’ (to raise 
lesson. 


8 (pulled at random from my notes a$ 
a double lesson on the afternoon of 14 
Day’ so the pupils were not in school uniform and 
son were quite excited as one of the teachers had 
money for charity) at lunchtime, just before this 


>» r 
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round the video, told them that som 
E oa an and uei S (Pornot enw 
5 : e minutes from 
binds raised and stared a damnsation wth the pups etll gathered ound 
. She had a kettle beginnin boi I ill gathered round 
Would. decide it coniettit p gto oil and used it to ask them how the 
said if it coe s ing was a solid. One girl said if it’ ; Y 
Eom D n e? a sieve (this was on the video). os 
decide shelves oys Susan talked about how it is sometimes quite difficult ~~ 
one of the bovs ae is a solid. She asked them what a solid keeps and 
something oe l> what she wanted — ‘its shape’. Another boy contributed 
enon hess hen Susan asked Sue how you can see if something is a gas. 
answered no shoei Susan helped her by asking ‘Does it keep its shape?’ Sue 
Sitesi toldone usan agreed with her. 
agreeing that s aa the boys to sit up and another boy asked a question, dis- 
full, the Si ids keep their shape. Another boy said that if the kettle wasn’t 
explained how ear t, when the kettle boiled, fill the whole room. Susan 
that the same the steam could end up anywhere in the room and explained 
Ohewe mE roa for example, is true about perfume. 
gested she aah s had had hiccups for the last five minutes and Susan sug- 
Susan led the a gota drink of water, which she did, returning soon after. 
one of the a iscussion onto an explicit consideration of particles. She got 
then asked rit to say that in a solid the particles are close together. Susan 
if the solid ee what they thought would happen to the particles in a solid 
a hint, ait up. No one volunteered. She asked Richard and gave him 
What the g him that the particles were moving about a little and asking 
about eae cal do more. Richard got it right and Susan went on to talk 
Arise s and gases with contributions from several boys. 
toa n Ee Susan got pupils to get a textbook each from the side and turn 
Volunteere ar page. She then asked for a volunteer to read. One of the girls 
ed and read about the particle model of matter. Once the girl had 


finish 

ei aadi 

d reading Susan talked about what she had read. At 2.01 p.m. the 
diagrams and do some writing. 


Pupils re 
oon + E to their seats to copy out some 
erwards the boy who had spent the first half of the double lesson 
his test today. Smil- 


z oing the 
ing a heat asked Susan if she would be able to mark 
said: ‘If I’ve got five hands’. The boy grinned and Susan added Tiltry’. 
the front bench. It was 


Susa 
n the a 
then started setting up a demonstration on 
i ience I did when I 


One I re 
ei nered well as it was, I think, 
er, align, my new school at the age of 13. Interestingly, wl 
rawin ost 30 years later, is the teacher setting the demonst 
lemons, : td in my exercise book of the d 
aPour ration itself, The demonstration was o 
site F a hydrochloric acid vapour along a long, t 
At 2): 
Sudden p.m., while the pupils 11 working quietly, © 
Y announced ‘I thought 0 say last nig 


ration up and the 
emonstration, rather than the 
f the diffusion of ammonia 
hin glass tube from oppo- 


were sti ne of the girls 
ht but I can’t 


f something tO 
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remember it now’. One of the boys comment 
another boy cheerfully asked Susan 


At 2.21 p.m. Susan gathered the 
them and 


Paper along the tube — some- 

and one of the boys com- 
mented that it was changi said that this was because 
S that one side was alkali and the 
other side was acid. One bo 


speed. Richard said that the 


es meet with alkali substances, adding ‘I'd like 
every hand up in the room’, One boy answered that they would neutralize 
and another asked ‘Are they the 


of the girls who 
d then sent one of the boys out 
€. She then asked 


‘a spark’ and another boy gave 
By now the two 


usan got i e ok 
carefully to see ‘ 80t Pupils to come and lo 


act that the cloud was 


€ was stronger than the other. Susan 


of travel, 
ft the Toom, ret 


minutes į 
f25 and as Ni 
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After thi 

them she ate pinta them as a group on their test results and told 
wika SAR = over the test at the beginning of next term to help them 
distiissed. ee p. 46). A minute later the hooter went and the class was 


Katie Toland’s teaching 


This w, Fa oB 
as Katie Toland’s first year of teaching. Lasked how she was finding Pas- 


moor 
it, E BE ES replied ‘Brilliant, really good. I've thoroughly enjoyed 
int ddditton to s t een really supportive’. Outside of school her main interest, 
played at club away for weekends with friends, was netball which she 
she thought c 2 county level. When I asked how she liked to teach science 
Tomake is fe are ully and then answered: ‘I like to make it practical and I like 
incisive or nace ome sort of [pause] related it to an everyday 
Tagos okoia pa ittle story with it... not so much the writing. 
with Stal ac Katie exuded enthusiasm and quickly struck up a rapport 
classes), F bia speaking to me about Marc (in one of the Special 
a sae : al : He has a real sense of humour; a superb sense of humour. 
fies... gan real ther but doesn’t get the results the girls do. I’ve seen him in 
‘He ders ; me * Shortie”! I asked her ‘Do you mind that?’ and Katie replied 
o it in class .. . when I meet him one to one ..- I got to know 


im i 
‘a on the French exchange . - .’ 
i ee oA 
chosen e to describe parts of two of Katie's Year 
at random but were not untypical in terms of the exchanges they 


Teveale, 
a een pupils, particularly in respect of two pupils (neither of whom 
Jason dey nel Year 7 class I studied), whom I shall call Erica and Jason. 
T much of his energies in class to making as many sexually explicit 
they si a could. These were said quietly -s0 a, Ipresume, to ensure that 
the back ; n't be overheard by the teacher—and it was only because he sat near 
I Souli the lab that I quite often heard what he was saying. 
focus h easily have described many excellent lessons of Katie’s. However, my 
€ssons ere Isat so much on what Katie was teaching — indeed both these 
Witeen ae a great deal of valid science teaching and most of the pupils 
tual o iligently at their science. Instead, I am interested in how the intellec- 
O en presented and the movement permitted in school science 
Other, allow pupils to engage in certain conversations and actions with each 
pea aeb Katie was teac! 
Said hara, le. She asked them to te 
still with . Erica had her hand up- Ja 
her hand up, said to Jason 


9 lessons. These have not been 


class about the elements and the 
erties of metals. Someone 
son said ‘Erica is going to say soft’. Erica, 
“1 was going to say cold’. Jason giggled 


an i . . 
a Said ‘Long and hard and cold’ and five seconds later he said, quietly, to 
a ‘long and lubricated’. A few minutes later Jason told Erica ‘If you want 


to dj 
ie, eat 1000 bananas. It’s equivalent t° one ecstasy tablet’. 


hing this 
]l her some prop! 
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SSS ee ee 


Later in the lesson the pupils were given boiling tubes and Jason rubbed his 
hand up and down the boiling tube and asked ‘Erica, what does this remind 
you of?’ Later another boy told Erica ‘I'd love to have a worm’s eye view of 
you’. Erica asked him why. ‘Because worms are on the ground and could look 
up your skirt’ he replied. Jason then said to this boy ‘Worms don’t have eyes’, 
which I think was possibly the only valid scientific statement he uttered all 
lesson, followed by ‘Why don’t you use a mirror?’ At this point Katie called 


out ‘Jason, I can hear your voice over all the others’. A bit later Erica asked 
one of the boys — the one mentioned o; 


r ; , another boy, with 
Erica’s consent, fingered her necklace in front of her neck. Katie spotted him 
and told him to get on with his work, 

Later in the same lesson, some of the boys started trying (with some suc- 
cess) to put ice-cubes down the fronts 
their necks. Some of the girls retaliated i 
in a conversation about her bikini. He s 
breast pocket of Erica's shirt. Sh 
ice, thank you’, I think she wa 
didn’t. Erica then wandered ar 
an Opportunity to put it down Jason's neck, Katie s 


off. Later in the same lesson one of the bo i 
ys called the t i ó j 
take. He was embarrassed and a ET 


slapped. got teased by Jason, whom he eventually 


Pupils’ exercise books 


Paul’s exercise books ci 


ontained a ran 
‘A clear diagram, Well 


ritten work and his exercise 
excellent work, keep i i ‘Excellent’, ‘You have some 
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fined in 
Amenia S aa 


lika paper 


_Conclsfjon: Tf He epee rer 


te th 


Fi 
igure 4.4 An example of Paul’s homework 


dant pupil. His cover pages for each new topic were a delight and one of 
ie is shown in Figure 4.5. 
ue occasionally had work missing but her exercise books mostly recorded 
rovided in Figure 4.6. 


PEAN 
series of ‘Good’s. An example of her work is p 


S 
usan de Von’s and Katie Toland’s Special class 


and taught had 25 pupils, 11 


The š 
he Special class that Susan de Von and Katie Tol 
ally interested 


o à : 
= them girls and 14 of them boys. Five of the pupils I was especi 
were in it: Burt, Catherine, Marc, Nicky and Robert. 


Pupils’ exercise books 

PSs was a consistent theme to the comm 

filet. book: ‘A good effort, although please make sure that you always 

Spelli e information from the question 10 your answers. Take care with 

ans ing’, “You show a good understanding, but you must ensure that you 
wer in full sentences’ and ‘Good answers, it is a pity the work is not 


ents on Burt's pieces of work in his 
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ye Reactivity 


eit fe 


Figure 4.5 Richard always took a great deal of care over any piece of work 


complete’. Considering Burt's spelli production test in Year 
7 (see p. 30), I was impressed and e 


eceived a series of positive 
comments: ‘Good’, ‘V, detailed ipti 
‘Thorough & clear answers’, “ 
little’ and ‘A very good set of answ 
An example of her work is given i 
The work in Marc’s exercise boo! 
though there were indications tha 
or fully understood: ‘Good. A’, 
information about sedimenta 
Describe this expt.’, 


ers. You have underst 
n Figure 4.8, 
ks received a number o 


Í positive comments 
t sometimes work h 


ad not been completed 
“What does this show?’, ‘Good A’, ‘O.K. but no 
Ty rocks. B~’, ‘What about the magnesium? 
‘You should also have completed description etc of 
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. Bia Nove 


| Doni Ea 


anara- for Benet Nee 
meel ores , 2 art ol. TMe 


WOM OC 


Opper Ore 
lienestons 


Figure 4.6 A typical piece of Sue’s work 


ions’. exam- 
Thermite Reaction. Please do so.’ and ‘A Accurate word equations’. An 


Ple of his work is provided in Figure 4.9. P ; 
Nicky’s ee revealed a string of positive commer TOE 
Nicky. Well done’, ‘Great!’, ‘Good A’, “B+ A clear account. You s$ 
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Figure 4.7 A typical piece of Burt's Year 9 writi 
spelling on the Year 7 h 


ng. Compare with his 
uman reproduction test (see p. 30) 


and ie PIOCESS re pear Sele 
lis vetrosa OO OO ASR 


Figure 4.8 A typical example of Catherine’s work 
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ee 


E AE ee T 


—— uhin hoa a shiny inside „ik io a soft mal sok ip — 


around on we sufoce i ENT OE 
Secondo ik dimapears, Whi ik u fati 1g, ik Gozlan A 
‘and bubbles, ik io exothermic. ee ie eR 

«Tha pi. wao olcolina Mo colour P the 
Juaten sent a blur colour. DERSE 


Figure 4.9 A piece of Marc's work from the very beginning of Year 9 


_ Jno IAA 


= n Homer ~ Santee 
a aç perfucne nas sprayed is coe carnet of ihe dasson — 
> Whe reason wing, ik ould eventually GU Vee tecc oe 
rip |perouse eeihsrne iS agos.and once he palume lor 


ee ad) ch ne particle s_in Wne_peihinne hose as mulda — 
Reeders as hey ack and Wary all ence. lasound he —— 
< The 


a eererem anad Mhe senet eit QU Me toonga 
aah and ia 


es _eccacies all mae around nigh Speed. 
a aape 20 po cdig mtr as pits 
= 2 Thon d pei imira 


mework. The quality of the work is 


Figure 4.10 An example of Nicky's ho 
han usual 


typical for her but the length is shorter t 
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the x Gol 


_ fn electric beij <eAtanS ag electmmegnet dhat swithes thole 
log eno on vey apòdly, Mow'^y the bell hammer ag st does so: 


when hanner hide 
Beng Hre codacts break. 
turiw the magaet 
os 


BRAT poils Phe con A cuk pwer to the 
Pigs back, the cortecs clise Choc ta 
ys the poes epeak ‘tols Got He Gell switch y rajersal 


More 


of Robert's work from the second half of Year 9 by 
mproved considerably compared with earlier in 


good level of understanding’ and 
example of a homework of hers is given in Figure 4.10. 


At the beginning of the year Robert’s work attracted a number of very criti- 
cal comments; ‘C — What about esi written a con- 
clusion leading to an order or reactivity’, ‘Use pencil when drawing tables 
please’, ‘C Please see me Robert i t of the standard that I would 
expect from somebody in a Special Set’ and ‘You really must be prepared to 


‘A Excellent understanding. Well done’. An 
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work showing a good level of 


Fi 
igure 4.12 An example of Edward's 
pelling 


sci 

ientific understanding along with below average s 

i 

hohe cc in were in it; Edward, Ian, Jack, Mary and Rebecca. Mary had 
erefore been moved up a set from Year 8. 


Pupils’ exercise books 
pide s exercise books contained a range of teacher comments: ‘C Good 
dia mpt’, ‘B — Reasonable explanation. Learn spelling of PARTICLE’, ‘Pencil 
grams Edward’ and ‘Good detail, and I like the inclusion of the specimens. 
ee other methods are used?’ Figure 4.12 shows a representative example 
dward’s writing. 


but you could tie the 


co. 
lection of plants Ian’, ‘C+ Does t 
his work is shown in 


the 

Ader ‘Pull sentences please’ an 

Fi ence to the theory more closely’. 
gure 4.13, 

Jack’s work also received a range of responses. Typical comments were ‘B+ 


d ‘Good attempt, 
An example of 
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Figure 4.13 A nice piece of scientific writing by Ian 


A good idea Jack, clear] i when you describe a pattern try 
to explain it’, ‘Needs a littl i 
explanation. You were asked to doa diagram showing Particles’. An example 
of his work is given in Figure 4.14. 

Mary evidently took a lot of care over how her work Was presented and 
received lots of positive feedback: ‘Good diagrams’, ‘A+ An excellent 
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Fi 
igure 4.14 An example of Jack’s work 


“Good classwork’, ‘Good’ and 
f a homework of hers at the 
on of her home, is provided 


h 

Pe ha Well thought out and presented’, 

tein a detail on rock features’. An example o 

i ginning of Year 9, which also affords a descripti 
n Figure 4.15. 

o e Dereas work received positive comments: 
aN clear drawings’ and ‘B Good explanation’, for exam, 

Fi r writing, taken from an extended piece on “Balanced forces’, 
igure 4.16. 


‘Well developed Theory 4’, 
ple. A portion of 
is given in 


C n 
Omments on Year 9 science lessons 


Puyi 
Upils as sexual beings 
comments were heard in 


t by Katie Toland. The sexually explicit 
thout exception, made by the boys. For 


n aple; in the lesson taught by James western on 24 January, one of the 
Oys had spilled Tipp-Ex on a table and was clearing it up. Another boy called 
Na ‘There’s a white, creamy, mess On the table’ and there was lots of laugh- 
er from some of the boys. Later in the same lesson, when looking at the 
making of iron in the context of displacement reactions (i.e. getting iron from 
iron ore), one of the boys called out “Slag. It says slag here’ (slag is the waste 


I i ast 
Would like to emphasize that sexually explicit c 


m 3 
pu lessons, not just those taugh 
mments I heard were, almost wi 
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Figure 4.15 An autobiographical Piece from Mary 


a coupl at yartug Foy frogs 
— p kap off any fius ofe the food a Cee oe =s 
U6. 


Year 9: ‘What’s a slag Mr Western?’ 89 


Ana SRE CEO aN aon A; a2 
[Naane bance Rees octina en ae Moo — 
Laaya a AOE Na UBT Torrens 
Onnee Sen a1] lonla. nce e Croacnsced 
ROSESA USS ATOUE AA QUADS COST DAG. — 
~_| BEBANE SS O. COMO SESS, USE o_O 
— Ra an mes dines oe eles SEO. 


—..| os Bser uso He Ae 10css0869 ASCE 


— | pe Vne Bouse GoLan , LES SCHR NS — 
Rove Consard Ark ee 
Se IE nn nn 2 
| FEES aAA eck La 
jp SSoxt AR] AO AEOWS OHS 


ae Aa PEVE = 


Fi , 
igure 4.16 Part of Rebecca’s two pages of A4 on ‘Balanced forces 


fie message I understood James Western to be giving was that such use of 
Ae ane was not acceptable and he was not going to join in joking about it. 
the ie SADIE: time, pupils were not punished for using such language. Perhaps 

implicit lesson both boys and girls were learning was not that certain lan- 
Suage is absolutely unacceptable but that it is inappropriate in certain con- 


texts, such as school science lessons. 
nt 13- to 14-year-olds are sexual beings is hardly surprising news to 
b Yone who knows much about them. Indeed there have been careful studies 
a in the UK (Herbert 1989) and in the USA (Astor ¢f al. 1999) document- 
8 sexual harassment and sexual violence towards schoolgirls. Nevertheless, 

d extended nature of the abuse 


I ; z 
i admit that I was surprised at the sustained an! 
n some of the science lessons I was observing. In part my surprise was 


ecause it has been found, as common sense would suggest, that the areas in 
a school where violence and sexual harassment are most likely to take place 


are where adults are not present — hallways, parking lots, playgrounds and 
ng lessons (Astor et al. 1999). 


school buses — rather than classrooms duri 

But then I found myself thinking: was I right simply to identify the inci- 
dences described above as sexual harassment or abuse by boys of girls? While 
a high proportion of boys (perhaps around 20-35 per cent) made sexually 
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ee 


boys as the audience. As other researchers have noted, sexist jokes between 
boys serve to augment male bonding (Kehily and Nayak 1997). And it was 
only a very few individuals who behaved as Jason did, so far as I could tell. 

In any event, was I oversimplifying when I saw Jason’s behaviour as sexua 


d be wrong for me to portray 
Erica as a passive victim of male sexual aggression. Although her attempt to 


The impressions made by girls and boys on their science teachers 


On page 25 I showed how th 
Stephen Benton than did the 
the case for other teachers too. 

By the end of Year 9 I had carried out a total of 19 
student teachers and learning su 
in these interviews as three teache 
interviewed twice. I went t Ši i i 
relative number of girls and boys in the 
ment as to whether girls or boys had mad 
account both the number of comments made and their detail. One interview 
was not analysed here because it was with Roland Newman before he had 
taught any of the classes I was observing. My judgement as to whether boys 


or girls made more of an impact on the teachers or not is given in Table 4.1. 
From Table 4.1 I conclude the following: 


e Year 7 boys made more of an impression on 
girls. I was interested to see whether this was 


, taking into account the 
relevant classes, and made a judge- 
€ more of an impression. I took into 


e For none of the teachers, learning support assistants or student teachers did 
girls make more of an impact than boys. 


e For 8 of the 15 teachers, learning supp 
boys made more of an impact than girls 
e There is some evidence that female 
teachers to allow boys to make more 


ort assistants and student teachers 
teachers were less likely than male 
of an impact on them than girls. 
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a es ee ee ee eS 
Table 4.1 Analysis as to whether girls or boys make more of an impact on 


their teachers 
RE E ee ee 


Teacher Characteristics Did girls or boys make more of an impact? 
Helen Coombs fret, 1 Even 

Susan de Von f, et, 1 Even 

Hannah Thomson f,et, 1 Boys (slightly) 
Katie Toland Lit, 1 Even 

Stephen Benton m, et, 2 Boys (strongly) 
Roland Newman m, et, 1 Boys (slightly) 
James Western m, et, 2 Boys (slightly) 
Bernadette McLaughlin idl Boys (strongly) 
Lakisha Mistry fel, 2 Even 

Mandy Bickenstaff prea Boys (slightly) 
Lucie Moore AR Even 

Di Peters ts 1 Even 

Tessa Ratcliffe EA | Even 

Vicky Woods Ls] Boys (slightly) 
Mark Sindall m,s, 1 Boys (strongly) 


Note: f = f i d enced teacher (first year); el = 
TASIE “m= » et = experienced teach e A S 
emale; m = male; et = experience E 


sr: 1 = interviewe e; 
need learning support assistant; $ = student teacher; 1 = interviewed onc 


attention to themselves. Of course, there were many exceptions to this. of me 
Pupils I was following, Burt, lan, Paul, Richard and Robert could be said to be 
quite ‘quiet’ in class. But then so could just about all the girls I was following: 
AS a result, teachers ended up paying more attention to such pupils as George, 


Peter and Rodney. 


SATs 


Tòa large extent as the year went on, Year 9 science lessons at sammy 
became increasingly dominated by SATs — the national asne ng ri 
Mathematics and science carrie end of Year 9. : ee = 
SATs were on 12 May and consisted of two papers, one of 60 minutes ve 
the morning and one of 60 minutes sat in the afternoon. These papers oe 
available at two tiers of difficulty so that each pupil either sat ee inp Hr 
Of which was designed to discriminate between Levels eee i = iN 
to discriminate between Levels 5-7- Pupils were given an eight-pag 


let i isting topics to revise and providing ‘revision 
by the science department listing ee e oy one of two 96-Dage 


hints’, 1 iti i encour 
. In addition, pupils were a Ge 
Tevision booklets through the science department before the Easter ‘holiday 


(Joyner 1995, 1996). 


d out towards the 
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rriculum, absence of bias, linguistic 


and in terms of the operation of indi- 
vidual questions’ (Radnor et al. 1996: 92). 


ing or for linking ideas 
questions almost never give room 
$ t the tests should be limited in this 
se who devised the framework for 


from different areas of science. Indeed, the 


A second problem with the science SATs, whether at Yea 
9 is that they mostly present a ‘pure’ 


As someone who sat for sev: 8 panel that helped set 
the Year 6 science SATs, I acknowledge the difficulties of trying to devise more 
mpt to introduce a note of reality into a ques- 


howls of protest either along the lines of 
‘Teachers won't be expecting that’ or on the theme of ‘We can't produce an 
unambiguous answer for that’. 

In such circumstances, q 


uestion setters and schools become locked in a 
framework from which attempts to escape to the 


are unlikely to succeed (Reiss 2000). This framew 

reports from the Qualification: uthority thoughtfully telling 

teachers how to help next year’ i 

Curriculum Authority 1998) 
The third problem with the Year 9 Science SATs is that most schools, and 

Pasmoor School was no exception, devote a lot of classroom time to getting 

pupils to revise for them. The same large-scale na 


tional evaluation of the 1996 
Year 9 SATs (Radnor et al. 1996: 138) found that: 
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Ta i 
ble 4.2 Questions asked by me of the Year 9 parents 
l(a) How do i 
you think [your child] has hi 
1 got on this last year at Pasmoor School? 
(b) [As la but specifically in science.] as 
3 


2 cane 
x bd are your opinions of Pasmoor School? 
hat would you like [your child’s] science lessons at Pasmoor School to consist 


of? 
4 
5 ana are your hopes for [your child] for the future? 
hat do you see are the main functions of schools? 


using past or sample papers; 


wg 
8 per cent of teachers had practice sessions, 
rubric and struc- 


88 pe i ini 

per cent of teachers spent time explaining the timing, 

ture of the test; 

. 

y A per cent of teachers prepared pu 
per cent of teachers built into their 

used in the tests. 


pils for examination conditions; 
lesson planning the sort of language 


I 
Mest can be argued that such practices have their uses. They make it more 
y that pupils will learn what they have been taught and they prepare 


th F 
ae se the joys awaiting them at GCSE. Certainly, had I been teaching I 
have done all of this, as the teachers at Pasmoor School did. 


Ww : 
hat would parents like science lessons to consist of? 

bate both in the UK and world- 
ontained in school science cur- 
1998). However, parental 


has been a tremendous amount of de 
rielila n recent years about what should be ci 
ang (Black and Atkin 1996; Millar and Osborne : 
if Se views about what should be in the Science curriculum seem rarely 
Pen to be listened to, let alone taken account of. Accordingly, one of the 
ions I asked parents in the end of the Year 9 interview was ‘What would 
date like [your child]’s science lessons at Pasmoor School to consist of?’ (see 
able 4,2). 
ae responses I got can (with a ¢ c 
D as follows. Five of the parents (Burt’s 
er, Richard's mother, Sue’s mother) gave re 
ave put into two separate categories. 


ertain difficulty!) be classified into six cat- 
mother, Jack's father, Marc's 
sponses with elements that I 


Releva t 
nt to life 
on; things that are going 


elevant like the polluti 
f what's happening. So 


hey're made aware 0 
heir life, really. 


r suppose things that are r 
o affect their future. If t 


really a relevant content for t 
(Catherine's mother) 
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I think at this age it needs to have a relevance . . . they need to see its rel- 
evance . . . I gave up science because I couldn’t see any relevance and I 
wasn’t encouraged to. 
(Marc’s mother) 
I know. How science impacts on their daily life. 
(Marc's stepfather) 


What about practical things like showing children ho 


w to wire up plugs, 
how their CD player works? 


(Nicky’s mother) 
. how does electricity get made. 
(Nicky’s father) 


Like power generation . , 


Ooh. My goodness, | suppose I'd like something relevant for what she 
ends up doing... when I did science I thought ‘Why am I doing this?’ 
because I knew I wasn’t going to be a scientist . . . we were forced to do it. 
(Rebecca’s mother) 
- perhaps matters related to health. 
(Richard’s mother) 


Environmental matters . . 


Medical . . . when you think of diseases like cancer, 
(Sue’s mother) 
Unsure 


God. I wouldn't know! 


(Edward’s mother) 
That’s a jolly good question. I’m not scientific. 


(George’s mother) 


I've no idea... 1 dunno; everything. 


(Jack’s mother) 


Gosh. Having given up science at the end of the third year . |, 


(Marc's mother) 
rd P I don’t know... I'ma country boy. 

(Martin’s father) 
Blimey! 


(Mary’s stepfather) 
I don’t know what they do. 


(Paul’s mother) 
Some practical work 


Balance between the [content] and experiments. 


(Burt's mother) 
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Balance between doing experiments and allowing them [pupils] the free- 


dom to discuss. 
(Jack's father) 
You just hope they do some practical work. I think he'd like experiments 
rather than learning from textbooks. 
(Robert's father) 
I'd like them to be related to projects . . . it should be related to design, 


practically related to design . . . theory later. 
(Rodney’s mother) 


For future scientists 
. People from university want- 


As to the subject matter, it could be vast. . 
hings and A level people want- 


ing the A level people to provide certain t 


ing the schools to [provide a base for A levels]. 
(Burt’s mother) 


n't come back saying ‘I’ve 
more creative scientists at 
h. You have to have aca- 


More keeping his enthusiasm going so he does! 
learned a pile of facts’ . . . so you end up with 
the end of the day . . . enthusiasm’s not enoug 
demic knowledge and ability as well. 

(Ian's mother) 


Engineering for those going into engineering . - - biology for those going 


into medicine. 
(Richard’s mother) 

Academic science 
I think understanding scientific principles through recognized examples. 
(Edward's father) 


pservations you make 


hat you can explain 0 
ple in 


The key thing you want is t 
on a large scale by making observations at a small level, for exam. 
chemistry . . . link through to how you create models. 

(Jack’s father) 


Interest 
. that intrigues me. 


pace ae 
(Sue’s mother) 


Umm. Well, I always think about $ 


‘ons to consist of 


Of the six categories, the largest was ‘Relevant to life’. Encouragingly, in my 
View, this is also the consensus among science educators. Many of the science 


Comment on what parents would like science less 


96 Understanding science lessons 
—_—ŘŮŐōŐ— 


teachers at Pasmoor School made significantly more links between what ce 
were teaching and the world outside of school than is often the case in sc sae 
science (see Mayoh and Knutton 1997). Among science educators it is ah i 
ally agreed that the prime function of a school science curriculum when i 
mandatory for all pupils — i.e. at present up to the age of 16 in England a 
Wales — is to provide a science education that is relevant for all pupils both 
now and once they become adults, Such a curriculum would look rather 
different from the one we have at present! This is a point I will return to in 
subsequent chapters. At present we have a science curriculum for 5-1 Gryear 
olds that does its best both to be relevant to life and to cater for the minority 
of school pupils who will 80 on to become scientists. 

A substantial number of parents were unsure what they would like school 
science lessons to consist of. Perhaps unsurprisingly, such responses were 
especially common from parents like George’s mother, Marc’s mother and 
Mary’s stepfather, who had given UP Science at school at the earliest oppor- 
ed a particularly impoverished 
parental biographies on pp. 57-64). Interest- 
d that school science should be about academic 
from a male research geophysicist (Jack’s father) 
who runs his own computer company (Edward's 


tunity or who, like Jack's mother, had receiv 
school science education (see 
ingly, only two replies suggeste: 
science. One of these came 
and the other from a male 
father). 


Key points 


* There was a ları 
all other years. 

e Analysis of pupils’ textbooks showed a wide 
and attainment, 

Some female Pupils rece 

and suggestions from certain boys. 

Boys tended to make more of an impression on their teachers across 

Years 7 to 9 than did girls, and this was especially likely to be the case 

when the teacher was male. However, this Was only the case for some 

boys and for some teachers, 

As Year 9 wore on, the science 


ge amount of excellent Science teaching in Year 9, as in 


range of pupil industry 


ived a stream of sexually explicit comments 


SATs had an increasingly strong influ- 
ence on what went on in the cl 
Many parents were unsure 
their children to be taught 
should be relevant to life. 


assroom. 
as to wi 


hat sort of science they would like 
but the 


most popular criterion was that it 


5 
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It was poi 

Sth ai out that there is a possibility that children could 

esate he questions through personal experiences and therefore 
sing scientific understanding. 


(School Curriculum and Assessment Authority 1995: Note 3.9) 


T 
he background to Year 10 


Ye 
a the formal start of the two years of GCSE though the science 
Syllabus = at Pasmoor School had, in fact, made a start on the GCSE science 
12 May in the time remaining at the end of Year 9 after the science SAT on 
— of Year 10, the 17 remaining pupil 
land ent iy ni Year 7 were spread over six classes. Most state schools in Eng- 
Was no Er their pupils for Double Award GCSE science and Pasmoor School 
ence REY aD Of the 17 pupils 15 were doing Double Award GCSE sci- 
grade AT meant that each pupil would end up with two GCSEs of the same 

The r science — e.g. DD or BB. , 

deae Green two pupils, Ian and paul, were instea 
three fed reasons explained below. This meant that the 
subject SEs, one in biology, one in chemistry and one in pay: 
ent sii Sa assessed independently so it was perfectly possible 
Double es in them. Some of Ian and Paul’s science lessons were in the n 
ies Award classes and some in extra Triple Award classes. _ 
ence es of whether they were doing Double Award or Triple Award sci- 
for ae l pupils had three teachers, one for biology, one for chemistry and one 
té Io ysics. The pattern I shall follow in this chapter is, as in Chapters 3 and 4 
ie hay these classes in approximate order of ability/attainment. I say 
eaea because although some movements of pupils were made by 
ers between classes during the h class contained quite a range 


Of abilities. 
As in Chapters 3 and 4, I shall describe an example of a lesson of each of the 


s from the original 21 I had 


d doing Triple Award 
y would end up with 
hysics. These three 
ble to get differ- 
ormal 


year, eac. 


98 Understanding science lessons 

a ee ee 
four teachers whose science lessons I saw for the first time during the year in 
question, i.e. during Year 10, in this chapter. Each of these four examples is 
drawn randomly from my notes. But my focus in this chapter is largely on the 
17 pupils I was now following for the fourth year: on how their teachers saw 
them and on how they themselves felt about their science lessons. 

The one teacher described in Chapter 4 who had left by the start of Year 10 
was James Western. The circumstances of his leaving were extremely painful 
to him and I spent some time talking with him after his departure and ended 
up writing job references for him. 

Rumours were rife among pupils as to why James had left and I wondered 
whether to spend some time here describing his side of the story. In the end, 
I decided not to. In large part this was because I hadn't discussed with the 
headteacher at Pasm 


decided it wouldn’t be fair to provide only James’ 


erstanding of events was 


e ight withdraw permission for me 
to continue my study. I dare say this was entirely paranoid on my part but I 


decided to play safe and avoid raising the question of James’ departure. Nor 


did any member of the science department ever talk to me about why he had 
left. 


Peter and Rodney’s class 


tat the beginning of the year had 
ne of whom were boys. The class 
, both George and Martin were moved 
- Peter and Rodney’s teachers were 
for chemistry and Christine Evans 


Fiona Roberts’ teaching 


Fiona Roberts had originally come to Pasmoor School in January 1989 as 
deputy head of science. She then had a baby and left, subsequently returning 


sked her if that felt OK with 
o get a job [i.e. she would be 


ay attention and behave. When I 
ng to achieve in science lessons she replied: 
Ooh. Now that’s an inte 


resting question. First = 
labus. So there’s content b Sepedi i 
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With a group like Rodney’s there’s also social skills ... not just for 
Rodney but with others in that group [you serve as a] role model . . . So 
you've got the education for exams, but you've also got the educating for 
life. They're all lovely kids. I don’t want them to... for example, get the 
sack for silly things they should have got out of their system at school. . . 
interested, relevance. Inspired is a bit strong but enthusiastic about the 
subject matter. I might have a bit of difficulty with that group but! And I 
want them to fulfil their potential whatever that potential is. 


of one of Fiona’s lessons was the single lesson I observed 
At this stage both George and 


bsent so there were just 11 


A typical example 
on 5 December from 1.10 p.m. to 2.00 p.m. 
Martin were still in this class. However, Peter was a 
Pupils present that day. 

At the beginning of the lesson, Fiona gathered the class round the front and 
explained that this afternoon they were going to look at the question of ‘How 
does the temperature of a solvent affect how much solute it can dissolve?’ She 
explained that the solvent (a new word she introduced to them) would be 
water and the solute would be salt. She asked Martin to make a prediction. 
He replied ‘The higher temperature will go up’. Fiona asked someone else and 
One of the girls quietly put her hands round Rodney’s waist and then let go. 

Fiona explained that a prediction would be something like ‘The higher the 
temperature the more salt will dissolve’. She then asked them how they 
would know that no more salt could dissolve. One boy offered to answer and 
Said by looking at the thermometer. Fiona said no. One girl said by looking to 


See if there’s a pile of salt and Fiona agreed. 

At 1.27 p.m. the pupils started their practical work. George and Rodney 
worked together and Martin worked with one of the other boys. Fiona had 
already written on the board a heading, a diagram of the experimental set-up, 
the method, a results table for pupils to fill in and the labelled axes of a graph 


for them to complete. The results table told them to carry out the experiment 

at six temperatures, namely 30°C, 45°C, 55°C, 70°C, 85°C and 95°C, and each 

Of the six groups carried out the practical at one temperature. One boy 

Worked on his own; all other pupils worked in pairs. 
During the practical, for which Fiona insisted the pupils wore safety 

goggles, she circulated among the groups. At one point Rodney asked if he 

Could write up the method in his own words and Fiona replied that she'd 

Prefer it if he wrote what she had written on the board which was: 

t temperatures, the heat was 

las of salt would dissolve as we 


Id dissolve. 
t two of them - the boy work- 


too much salt. One of the boys 
e in an attempt 


150ml of water was heated to differen 
removed and we saw how many spatu 
stirred. We stopped when no more wou 


clear to me tha 
had added 
tely stirring the mixtur 


_ Watching the groups, it was 
ìng on his own and a pair of boys — 
in the pair spent quite a while despera 
to persuade more salt to dissolve. 
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By 1.52 p.m. most groups had finished their practical work and were tidy- 


ing away their apparatus while Fiona collated their results on the board as fol- 
lows: 


30°C =78; 45°C =70; 55°C =72 
70°C = 85°C =85; 95°C =98 


At 1.56 p.m. Fiona gathered the pupils round the front. She pointed out 
that one result was missing (I think this was the pair who had added far too 


for instance, the groups had differ- 
ent understandings as to what was meant by a spatula-full. 
At 1.59 p.m. Fiona g 


to finish writing up the 


Christine Evans’ teaching 


Christine Evans only arrived at Pasmoor 


not surprisingly, described herself as 
ne was enjoying it and appreciating 
‘as of’. 

ople person’ and said that outside of 
an orchestra, sang Gilbert and Sullivan 
ballroom, tap and rock ’n’ roll, 

was trying to get pupils ‘understanding the 


A typical example of one of Christi 
9.35 to 10.25 a.m. with which she j 


By now not only had George and Martin moved up a set but Peter had left on 


account of moving to another school. Another boy had joined the set and one 
of the girls only arrived at 10.20 a.m. (having been at a careers interview), sO 
for most of the lesson ere j 


€ group and taking the register, Christine told 
ve well they would lose some of their break. She 
board and told them to ‘brainstorm’ by 
t electricity for a minute. She then collated 
their thoughts, en route twice confi 
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blue ones with a — written on 


approximately 5cm circular cardboard discs: 
em. She explained that actually 


them and orange ones with a + written on th 


a charge is a tiny, tiny particle. 
A ‘ Sari z 
t various times during the lesson, whenever a certain amount of misbe- 


a PEN e added on another half minute to a record 
plained that it ae ha te 96 ae A an DED E 
‘After mente i y would all be kept in. 
ite stp the pupils to copy a couple of paragraphs she had written on 
mat oe static electricity, Christine then got one of the boys to volun- 
bit piel forward. She told him that she would stick things all over him, 
harta 2a ‘embarrassing’. She then stuck two of the cardboard negative 
one ah him and two of the cardboard positive charges on him. She 
ean $ how if he rubbed his shoe on the carpet the negative charges would 
boy ee aie! Christine got the pupils to appreciate that, as a result, the 
showeatt g positively charged and the carpet negatively charged. She then 
Raah now if his hand touched a metal rod with negative charges on it, these 
g tive charges would move into his hand and give him a shock. 
Get asked for another volunteer and Rodney stepped forward, one of 
sca girls complaining that this was ‘sexist’. Christine then got Rodney to 
Be eae a car and, by question and answer, got the pupils to think how 
sition a shock. The girl who complained at not being given a role - a 
veyed o had been described to me by a Year 9 female teacher as ‘A tart! ... 
an beste, and attention seeking’ — was then allowed by Christine to come 
it next to Rodney. 
Pc gm was then given the job of sticking positive and negative charges 
on his S ney. She put two on his head, one onto each hand and the last two 
TS eels By question and answer, Christine got the class to see that as the 
toles RE along, the negative charges are left on the road. Finally, to end the 
of is ay, Christine got Rodney to leave the car and he did a fine impression 
meone getting a lethal electric shock. 
Pein then gave the pupils eight minutes to draw three examples of 
ana c electricity. After helping them do this, Christine distributed a worksheet 
= told them that questions 1 to 7 referred to a video clip they were about to 
Thi She then showed them a five-minute video clip titled ‘Static electricity’. 
ier showed how bicycles can be sprayed with less waste of paint when static 
tS anf is used to enable a dry powder paint to be used instead of a con- 
tional wet paint delivered as an aerosol spray- 
aoe then replayed the video clip, helpin 
ich bits of it related to the questions on the worl 
answer. 
ee now it was 10.20 a.m. The 
R returned and the girl who h 
Odney left — I presume to go to a careers i 
At 10.24 a.m. Christine allowed the girl w. 
minutes to leave on the grounds that it was now t 


g the pupils to appreciate 
ksheet which they had to 


een away at the careers inter- 


girl who had b 
role-play with 


ad been involved in the 
nterview too. 

ho had only been present for four 
he official end of the lesson. 
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— G 
(No hooters were in action because it was the examination season.) Christine 
then started showing a second, shorter video clip, also about static electricity. 
This clip finished at 10.26 a.m. and the pupils started to pack up and move 
towards the door. However, Christine told them that it wasn’t the end of the 
lesson yet and got them to go back to their places. For some reason, the only 
other girl in the class had also left by now and some of the remaining seven 
boys complained that it wasn’t fair and that the two girls who had been pres- 
ent for the whole of the lesson should get their detentions too. 

Christine didn’t get involved in a debate about this but simply waited for the 
boys to be quiet. Indeed, one of the boys told another boy to ‘fucking’ shut up 
so they could leave. At 10.29 a.m. Christine let the boys leave. 


performance of a typical 17-year-old, 
mained in full-time education and con- 


8 that was clearly news to his 
told me English, maths, French, 
idn’t know much about resistant 
lly managed to get 0 on his Year 


practicals but didn’t ‘like a lot of sitting do 
in there straight away . . . I liked Mr Wester 
done our work. Some of 
quiet’. His mother agreed: ‘ 

Although he had left Pas 
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Table 5.1 Questions asked by me of the Year 10 pupils 
el 
1 Tell me a bit about what this last year has been like for you. 
2 What was work experience like? 
3 How have you found the science lessons? 
4 Which do you most like out of biology, chemistry, physics? Why? 
5 Which do you least like out of biology, chemistry, physics? Why? 
Tell me about the sort of science teaching you like. 

Tell me about the sort of science teaching you don't like. 


Table 5.2 Questions asked by me of parents of the Year 10 pupils 


What has this last year been like for [your child]? 
What has this last year been like for you? 


the end of Year 10 interview for me to come and interview them at the end 
of Year 11. However, when I phoned up to make the usual appointment to see 
them at the end of Year 11, I found out from Peter’s stepfather that he and 
Peter’s mother had split up. I managed to get her new telephone number but 
the one time I got to speak to her she put the phone down. Thereafter calls 
Were not returned and, after leaving a number of messages on her answer- 
Phone, I decided that it was best not to pester her any further. 


Rodney 

5 for science. He found Year 10 science 
rs’ and liked physics the most of the 
ryday life’. Perhaps unsurprisingly, 


In his Year 9 SATs, Rodney had got a 
More interesting than in the past two yea 
Science disciplines ‘cos they relate to eve 
8iven his dyslexia, he didn’t like biology, stating that ‘there are quite a few 
hard words to learn’. He didn’t like “textbooks and doing things off the board’, 
Preferring practicals and ‘if you do something that relates to everyday so that 


WS easier to remember’. 

Roland Newman felt that Rodney ‘seems to be maintaining a higher level 
of concentration, of focus on task, but [is] still operating at a very superficial 
Understanding’. He talked about ‘family pressure for Cs’ but said that the 
School was predicting a Grade E or D at GCSE. 

Fiona Roberts was very positive about Rodney. ‘Academically he’s made 
huge progress since the beginning of the year. Socially he’s made huge strides. 


Personally he’s made huge strides . . - he may actually reach his potential . . . 
so many problems with concentration . . . he’s beginning to conquer it. His 
attitude is so much more positive’. Fiona had taught both Rodney’s elder 
brother and his elder sister so she felt she knew the family well. She talked 
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about how he had a strong family background and about how he was now 
past ‘the worst of adolescence’. 

Christine Evans talked about how, when she first arrived, she had found 
Rodney to have ‘a lot of energy, easily distracted. Yeah, but he would always 
call out a lot of comments . . . involved in a way, you know what I mean... 


almost wants to take over... you have to answer him when he asks some- 
thing’. 


George, Martin, Richard and Sue’s class 


Martin, Richard and Sue were taught in 
m were girls and 11 of whom were boys. 
nd for biology, Grace Smart for chemistry 


Grace Smart's teaching 


Grace Smart had been at Pasmoor School for four years. Outside of school she 
liked spending ‘time with my family and travelling in the caravan ... and 
reading . ..a good newspaper. My favourite thing in the whole world’s a good 
newspaper’. When I asked her about what she was trying to achieve in sci- 
ence lessons she said: “Well, I think trying to achieve an interest in science 
because it’s all so encompassing . . . the processes of science . . , they can use 
[the science they learn at school in] problem-solving -.. they can use that 
throughout their lives . ++ you've got to get them through their exam’, 

of Grace’s lessons was the first one I saw her teach 
m. to 10.25 a.m. on 15 October. As I signed the 


€ way to Grace’s lesson, the Receptionist told me 
roll. At this point early in the 


In common with Just about all the 
Grace devoted considerable energy toc 
after taking the register, she told them that she was very unimpressed at the 
50 per cent who hadn't done their h 
«TIl be seeing those people after class. Let’s make sure this is the last time I 
have to remind you’. 

Grace the egan 
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am 


Taw 
vise 5.1 First graph drawn on the blackboard by Grace Smart during her 
ear 10 chemistry lesson on 15 October 


terms of particles. She ended up writing on the board that one of the things 


they could conclude from the graph was: 


l F 3 ois 
2m acid makes twice the number of successful collisions. 


After further questioning she wrote: 
e as steep. 
you're going to have to look at graphs 
= explain them’. This was the second time in the lesson that she had men- 
een the importance of exams. She then told the class that if their graph (i.e. 
graph of their own experimental results) didn’t look like the graph she 
oo on the board, they should copy the graph from the board into their 
Ooks. 
ae After spending four mi 
‘as getting on, Grace wrote 
3 In the Ist 90 seconds, the steepness is twi 
twice as many successful collisions after that 


2 TROA i z 
The 2m reaction is faster — the graph is twic 


Grace emphasized that ‘In the exam 


nutes going round the class checking how everyone 


on the board: 
ce as much as there are 


wine then told them that she wanted th 
ine. She said that she didn’t want them to 


em individually to fill in the dotted 
talk because she wanted their own 
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A 
ideas. A couple of pupils talked and they got ticked off. One of the boys asked 
if they were going to do another experiment that day. 
Four minutes after setting them this task, Grace told them to make sure 


they used the word ‘particles’ in their answer. A minute later she wrote on the 
board 


Does Surface Area affect the reaction 


and asked for a volunteer from a group who were investigating the effect of 
the size of the chips. One of the girls came up but the graph she drew had time 
on the vertical axis. Grace got her to put time on the horizontal axis. The girl 
wasn't sure what was on the other axis and Grace helped her to see that it 
should be volume of gas. Between them, Grace and the girl therefore ended 
up with Figure 5.2. 

Grace then got a boy from the same working group as the girl who had 
helped draw Figure 5.2 to come up and draw what would happen with 
smaller chips. He drew a curve below the one drawn in Figure 5.2. Grace then 
rubbed this out and got him to draw it above the curve in Figure 5.2. Grace 
then asked the pupils what would happen with 2g of large chips compared 
with 2g of small chips, emphasizing that there were the same number of par- 
ticles in both. One of the boys attempted an answer and then Grace asked one 
of the girls whether 2g of chips had the same number of particles as 2g of 
powder. The girl replied that she thought the powder would react faster. 

Grace continued on this theme, trying to get the class to appreciate that 
initially 2g of powder would react faster but that eventually the same volume 
of gas would be evolved because there were the same number of particles in 
2g of powder and 2g of chips. 

By now it was 9.27 a.m., almost halfway throu 
point Grace gathered the pupils round the fro 
about hydrogen peroxide. She wrote 


gh the double lesson. At this 
nt and started talking to them 
H20, on the board and drew: 


en peroxide is made and Grace said 
ils that they were going to find out 
‘action go faster. She 
oxide and copper oxide . She 
manganese oxide and it was 
nasty stuff so she didn’t w. e ing it. She then discussed practical 
d happen if they did get 
hat they wouldn't. 
ical work and Grace did a drawing 
with a table for them to fill in. As a 
Oz’ and having finished this she came 


of the apparatus on the board together 
heading she had written ‘H,0, > Hy + 
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Figure 5.2 Second graph drawn on the blackboard by Grace Smart during 
her Year 10 chemistry lesson on 15 October 


and said to me, rather defensively I felt, ‘In case you think that isn't the 
reaction, I know it isn’t’. Trying to sound reassuring I said ‘No, no, no’. a 
added ‘I want to keep it simple’ and I replied ‘Yes’. To be honest (a), as far 
T knew, H20, — H; + O2 was absolutely fine; and (b) I was always em d 
Conscious, especially when someone hadn't had me in their tpi 
Often, that it might be quite a strain for a teacher to have me sitting away 


the back of the lesson scribbling furiously. 

Grace then spent her time going round the pupis 2 og pra sio 
Practical. For example, one boy feeling the flask said ‘Miss ~ . abe 
warm’, Grace replied ‘Good, well, it’s a chemical reaction, isn t it? at 
1 has always fascinated me that almost all female i. ae a 
addressed as ‘Miss’ irrespective of whether they have chi vane epee 
Married. I hesitate to admit it but the rather expensive private o mnie 
l went from the ages of 5 to 12 required — and Į promise ee e t 
Pupils to address all members of staff as ‘Sir’, whether t ete earn 
female. This worked perfectly satisfactorily until 1 left ane Wen several 
School, Unsurprisingly, after eight years of such training, ienei EEE 
Occasions at my next school when ] inadvertently addresse 
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i 
as ‘Sir’. One new female teacher at the school, in particular, I remember, did 
not take kindly to this, presuming that I was intending to be rude. : 
Between 10.00 and 10.09 a.m. Grace got everyone to tidy away their practi- 
cal apparatus and start working at a worksheet about the rates of chemical reac- 
tions. At 10.09 a.m. Grace had a question and answer session with them about 
the experiment they had just done, getting them to appreciate that for the par- 
ticular reaction they had been looking at copper oxide Was not a catalyst but 
manganese oxide was. As a conclusion to the experiment Grace dictated 


ing staff, lasted from 10.25 a.m. to 10.45 a.m. and lunch fr 


1.10 p.m.) As Grace and I left the lab together she 


told me that I could write 
a book on all this, 


George 


George had got a 5 for science 
pleased’ with his SATs results, 

George had found Year 10 s 
a set but he was glad he 
liked biology the most within science, 


in his Year 9 SATs. He told me that he was ‘very 
having also got 5s in English and mathematics. 
cience a lot harder once he had been moved up 
was absolutely clear that he 
something he had told me in previous 
m this didn’t surprise me. George had a 
own room and on earlier visits we had 
, initiated by him, about whether fish felt pain, about a domes- 


branch, about how to catch crayfish and 


bullheads, and about the behaviour of eels. 


Whether George preferred chemistry or physics depended on who was 
teaching it and whether he found it was clearly explained. When I asked 
about the sort of science teaching he ge answered in terms of how 
the teacher kept order: ‘Teacher bei 


ting about George 
ately wants to be one of the lads, but he ac 
if you separate him from the group.. 
he wants to succeed’, 


Said ‘He seems to me . . . desper- 
tually wants to do really well and 
- that makes him think ...deep down 
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good scientific knowledge he brings with him. If something grabs his attention, 
he'll run with it . . . Quite immature. Deep down . . . a clown... I like him’. 


Martin 


sure what his SATs results were but thought he had gota 


Martin wasn’t quite 
ly from the school that he had got 


= 5’ in science. I found out subsequent 
a5, 
Martin preferred biology of the science disciplines — ‘I think ‘cos the work 
you're doing is fairly straightforward and you can relate to it... you notice it 
in everyday life; when you do chemistry and physics you don’t notice it so 
much’. Martin was particularly unenthusiastic about chemistry. He talked 
about how the work was ‘generally a lot harder than in the other two subjects 
<- you've got to use scientific ideas . . . periodic table . . . I didn’t understand 
a word of it!’ 
When I asked what sort of science teaching he liked, Martin said ‘I think I 
can understand a lot more if it’s practical rather than written . . . quite a lot of 
the written work .. . I quite enjoy doing the investigations and the experi- 
ments’, What he didn’t enjoy was ‘Written work, copying out of a book’. 
When I asked him why he didn’t like this he answered ‘Goes on quite a bit I'd 
Say ... if it’s not explained ... you might not quite get the gist of things’ 


Which made eminent sense. 

Katie Toland admitted that she didn’t feel she knew Martin very well — 
which wasn’t that surprising as George and he only got moved up halfway 
through the year. She added ‘He almost seems older than the others; does that 
make sense? He works very hard and has obviously succeeded to move up’. 

Grace Smart felt that Martin was ‘quite keen to do well but distracted . . - 
Not actually academic; keen to do well. . - doesn’t get involved in lessons’. 

Susan de Von, though, saw other aspects to Martin, perhaps in part through 
being, by now, the head of year: ‘Delightful . . - quite mature . - - underlying 
there’s a lot more there and I can’t quite put my finger on why we're not get- 
ting it... compliant in lessons  . - quite passive . . . doesn’t push himself . . 


Socially very strong’. 


Richard 
ence SAT. Of the three sciences he liked physics 


least. He found it difficult to say why he liked 
bly connected, he felt, with the fact that 


he got good marks for it. He didn’t like chemistry partly because he felt he just 
couldn't understand ‘atoms and ions and all these formulae’. He told me that 
he liked science teaching when they did new things, rather than having to 
Tepeat coursework which they had had to do in chemistry. He also appreci- 
ated it when the teachers helped you- 

When I had asked Richard at the en 


Richard had got a 6 in his sci 
the most and chemistry the 
Physics the most, though it was proba 


d of Year 9 what the year had been like 
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ee ee 


for him he immediately replied ‘Hard. Hard doing the national tests revising 
..-’ His mother told me that they had drawn up ‘a timetable for revision... 
half past six to ten at night’. In the weeks leading up to the science SAT 
Richard told me that he spent ‘four Pages a night on that booklet in science 
... Each page took half an hour or 20 minutes’. (This was the 96-page 
revision guide I referred to on p. 91.) 

At the end of Year 10, Richard talked about all the coursework he had done 
and the fact that, as a result ‘my social life has decreased .. . ‘cos of all the 
revision . . . coursework’. During the summer holidays — i.e. between Year 10 
and Year 11 — he was doing at least two hours a day revision using a timetable 
drawn up by his mother. Richard’s mother told me that she had drawn this 
revision timetable up after consulting with Richard. He needed five Grade Cs 


in his GCSEs if he was to be able to go to the sixth-form college where he 
wanted to do his A levels. 


Speaking of Richard, Katie Toland said: 


I think he’s great. He’s quite a loner in that group, umm ... he’s very 
much on the edge [i.e. of the class] .. . he’s a very independent worker 
who, umm, who I think really could be given extra work to push him on, 
which is somewhere I’ve not succeeded, perhaps something to think 
about for next year ... if you give him extra work, he does it without 
dashing if off . . . last lesson that table said ‘Come and sit with us’... and 
he was obviously pleased to be asked. 


Grace Smart said ‘Richard’s actually very keen to do well. I get the impres- 
sion he spends a lot of time on his work at home . . . I get worried he doesn’t 


ask enough questions . . . a lack of confidence, I don’t know. Ten out of ten 
for coursework . . . he listens very well’, 


Susan de Von found Richard to 
nice sense of humour once you 
from home . . , conformist . . 
- holds back . . . observe 


be ‘very studious, very reserved. Quite a 
get to know him . . , quite a lot of pressure 


- Coping not excelling. Has to work quite hard 
s rather than taking part’, 


Sue 


AT (as well as a 6 in maths and a 5 in English). 
ne end of Year 9 she told me that she had wanted 
A 1€. separate biology, chemistry and physics. The 
reason for this was that, hav become an air hostess, she 
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At the Year 9 interview I found that the year had been a difficult one for 
Sue’s mother. She now had a new partner who lived 20 miles away. Sue’s 
mother also told me that during Year 9 Sue had had a lot of absences because 
she didn’t want to be at Pasmoor School. I gently asked Sue if she could say a 
bit more about this. She told me ‘I was getting a lot of hassle from people in 
the year above’, It transpired this was bullying from other girls. Sue told me 
that this had now cleared up though her mother made reference to some inci- 


dent only the previous week. 

I didn’t get to interview Sue a 
to try and arrange the interview I found out that Sue didn’t 
more, but lived with her father instead. Sue’s mother gave me his telephone 
number but the person who answered the phone told me that he didn’t live 
there. When I eventually spoke to Sue she told me she wasn’t keen to be 
interviewed because she wasn’t living at home and because of ‘a few prob- 
lems’. Of course, I acquiesced but I did say that I would be really grateful to 
interview her at the end of Year 11, whether she would like the interview 
done at her home, any other home or at school, and she said that would 


be OK. 

l For one thing, I was genuinely interested in seeing what Sue would do on 
€aving school, my having by now a considerable admiration for her perse- 
Verance in the face of a number of obvious difficulties in her life. In addition, 
I was especially keen, if at all possible, not to lose from my original sample of 


21 any of the pupils who were still at Pasmoor School. f 
Katie Toland said that Sue ‘. . . always tells me that she enjoys the biology 


and that she enjoys the science . . - I don’t think she finds the work very easy. 
She likes a lot of praise . . . gets fed up with some of the boys . . . She seems 


Older than the boys, a lot more mature’. 

Grace Smart told me ‘She’s really keen. Umm. She's really working well at 
her potential . . . nearly always managed to get the work done; very mature 
Person . . , My task with Sue is to get the most out of her... She works basi- 
cally to her pace. Maybe I’m being overly harsh on her’. 


Susan de Von said of Sue: 


t the end of Year 10. On phoning her mother 
live there any 


enthusiastic, conscientious as well 


Delightful reall xtremely positive, 
op ees i umstances [at home] having 


+». very keen to do her best . - - not easy circ n j ea 
a hard time. . . really wants to do something with her life once she leaves 


here .. . attendance erratic which ties in with [Susan didn’t finish the 
sentence but I’m sure she knew that I understood that she meant home 
circumstances’] . . . mature approach and gets on with her peers. 


Edward, Marc and Paul’s class 

ul’s class had 26 pupils, 8 of whom 
re taught biology by Emma 
by Hannah Thomson. 


rc and Pa 
boys. They we 
nd physics 


At the start of Year 10, Edward, Ma 
were girls and 18 of whom were 
Harris, chemistry by Stephen Benton a 
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Emma Harris’ teaching 


The end of Year 10 interview with Emma was carried out away from Pasmoor 
School and with her 11-week-old baby at hand. Emma had left Pasmoor 
School halfway through Year 10, having taken maternity leave. She had 
asked Pasmoor School if they would extend maternity leave because her hus- 
band was going off to Antarctica to work for five months. However, the school 
had said no. I told her that if ever she wanted a reference I would be happy to 
write her an extremely positive one. 

Emma had come to Pasmoor School in September 1996, having previously 
taught elsewhere for three years. Outside of school, sports used to be her main 
hobby - running and skiing in particular. She 
expeditions and played the oboe 
dra (the 11-week-old) was obviously the dominant out-of-school ‘interest’ 
year of a Master's course in education. 
In her science lessons Emma told me that she was ‘trying to convey my 
enthusiasm for the subject.. - hopefully inspire . . . help them to be confident 
in themselves . . . so they feel they’ve done their best’. 

An example of one of Emma’s lessons was the double 
on 27 November to this group from 8.45 to 10.2 
were all present but for some reason there wi 
them being girls and 14 of them boys. 

Emma began with a discussion about what they had done last time, during 
which Edward and Marc both contributed. The class had been looking at how 
to increase the rate of breakdown of starch when acted on by salivary amylase. 

Having completed the review of the previous lesson’s work, at 8.56 a.m. 
Emma wrote ‘Enzymes’ on the board and told two Pupils, one a girl and one 
a boy, to distribute GCSE biology books. Emma then told the pupils to turn to 


a particular page and write concise answers to the following questions which 
she wrote on the board: 


lesson I saw her teach 
5 a.m. Edward, Marc and Paul 
ere only 19 pupils in all, 5 of 


1 What is a catalyst? 
2 What effect does chan 
have on an enzyme? 
3 What effect does chan 
4 What does ‘an enzym 


ging temperature (i.e. increasing and decreasing) 
ging pH have on an enzyme? 
e is specific’ mean? 


going round the groups of pupils helping 
them as needed. At that point she Stopped that exercise and had a four-minute 
: stomach. She then wrote 
the following summary e ils copied it down: 


Me hani estion takes place in the stomach whilst 
food is being stored. It is then al 
section of the digestive system. 
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Mechanical breakdownlis caused by the muscular stomach wall 


constantly churning the food. 


Chemical breakdown] of protein also starts. 


pa e pupils were finishing writing this, Emma answered a girl’s question 
aes why one’s stomach churns. Another girl then said that the best time to 
s around exams because you are producing lots of adrenalin. 

ee Ja a.m. Emma gathered the pupils round the front, insistin, 
a ard, Paul and another boy come closer than they were otherwise going 

: She showed them a jar of hydrochloric acid and a beaker of pepsin. Lots of 
questions and answers ensued including two to Paul which he got wrong, 
saying that pepsin breaks down starch and that the breakdown of starch 


begins in the stomach. 
Emma then produced a suspensio 
audy, She put some of it with pepsin in a test 
at this would eventually lead to some 0 


€gg-white breaking down to smaller pieces, an 
you that we could sit here for a few years waiting for it to break down’. Emma 


therefore asked how the speed of the reaction could be increased. One pupil 
ae by increasing the temperature, another by adding hydrochloric 

Emma agreed with both these sugg! 
chloric acid doesn’t just break down the 
as Pepsin to some egg-white and got 0 

e had set up into a water bath. 

By now it was 9.37 a.m. and Emma told the class a story about stoma 
ulcers in answer to an earlier question from one of the girls about whether 
hydrochloric acid in the stomach is dangerous. Another girl then asked why 
men get more stomach ulcers and Emma answered, emphasizing that it is not 
Just men who get them but that possibly men are more likely to get stressed 
Or that it is because more men work. 

At this point the pupils returned to their places and two PGCE (Postgradu- 
ate Certificate of Education) students, one male and one female, entered. 


Emma wrote on the board: 


g that 


n of egg-white, emphasizing that it was 
-tube. She got the class to real- 
f the protein, albumen, in the 
d then said ‘But I can also tell 


estions and emphasized that hydro- 
protein. She added hydrochloric acid 
ne of the boys to put the test-tubes 


ch 


l What is pepsin and what does it do? f 

2 Why do you think our stomach makes hydrochloric acid? 

3 Will pepsin break down starch? Explain your answer. 

4 Why do you think our digestive system (and body) is at around 
37°@? 

The female PGCE student then walked over to the table at which the five girls 

Were working and started talking with them. Emma walked over to the male 

PGCE student and explained to him what the class had been doing. She then 

emphasized to the class that both Mr Simpson and Miss Armstrong were there 


to help them. 
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At 9.50 a.m. Emma stopped the class and showed them the results of the 
demonstration. The test-tube with pepsin and egg-white was still cloudy; the 
test-tube with acid and egg-white was still cloudy; the test-tube with pepsin, 
acid and egg-white was beautifully clear. Emma emphasized that this meant 
that the protein in the egg-white had been broken down by the pepsin in the 
presence of the acid into small pieces. f 

At 9.52 a.m. the pupils, with Emma and the two PGCE students helping, 
went back to answering the four questions on the board. At 9.58 a.m. Emma 
quietened the pupils and asked them for answers to the fourth question. 


at if the temperature was higher, 


Digestion in the duodenum 


In the duodenum the digestion of all foods is completed. Carbohydrates, 
proteins and fats are broken down by enzymes. The pancreas makes 
these enzymes and pours them into the duodenum. 


A liquid called bile is also added from the liver. 


At this point, Marc, true to his nature of being able 
that other pupils might not be able to, called out to 
with Mr Rogers!’ Emma got him to repeat this an 
might do!’ 

While the class finished copying from the 
work. She briefly summarized what they ha 
last time. She then poured some 


to say things to teachers 
Emma ‘You go clubbing 
d then cheerfully said ‘I 


board, Emma returned the home- 
d seen on the video they watched 
fat into a test-tube followed by some water 
with the result that the fat floated on top of the water. She told them that in 
the duodenum the water would contain the enzyme 
wouldn't be able to mix with the fat. 


stored. Marc suggested the ‘pancreas’; someone else gave the correct answer 
~ ‘gall bladder’. Emma explain 


from red blood cells and 
then added washin 


that contained water and fat. 
She told the class that this was washing-up liquid, not true bile, but that the 


c n 0k the test-tube up and got the class to 
realize that its cloudy appearance was because of the increase in surface area: 


‘lots of little fat balls; let’s call them fat droplets — that’s scientific enough’. 
At 10.11 a.m. Emma wrote on the board: 
1 What does bile do? 
2 Why does bile do it? 
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Emma asked for a volunteer. One of the girls volunteered and gave a good 
answer to Question 1 which Emma then dictated. She then, similarly, 
accepted a contribution from one of the boys for the answer to Question 2. 

By now it was 10.15 a.m. and the remaining ten minutes of the lesson were 
taken up with writing down homework and giving out pupils’ coursework 
marks. The hooter went at 10.25 a.m. and the class were dismissed. 


Edward 


Edward got a 6 in his science SAT. I somewhat ineptly got in a muddle when 


Preparing my interview schedules for Hannah Thomson and Emma Harris. As 
a result I don’t have any feedback from Hannah Thomson as to how she found 
Edward and Marcin this group, nor do I have any feedback from Emma Harris 
as to how she found Jack, Mary and Rebecca in their group. (I do have infor- 
mation about how Emma Harris and Hannah Thomson found Ian and Paul 
as these two were also in the Triple Award science class which Emma and 


Hannah taught.) 

By Year 10 Edward had decide 
career and he was doing photography GCSE. 
Most out of biology, chemistry and physics, and why, he replied immediately 
Physics. It’s the most useful and the chemistry side is not teaching me any- 
thing I need to know for my career and most of the chemistry I already know’. 
_ Although he liked Emma Harris, Edward was definite about the fact that he 
liked biology the least out of the three sciences. When I asked why, he told me 
that it was ‘Boring and I don’t like it. Personally I consider it a total waste of 
time . . | I don’t want to know about the insides of a frog’. He also said that he 
didn’t want to know about how to obtain biomass readings by ‘sucking’ the 


insides ‘out of an animal’. I asked whether he had done this as a practical and, 
had he been taught anything 


of course, he hadn’t. Nor, I very strongly suspect, £ 
about the insides of a frog, but then what is often important in life is people’s 
Perceptions of reality rather than reality itself. ; 

Emma Harris remembered Edward as being “Quite immature . - - I don't 
think he knows what he’s interested in . . - I think he’s, if you can generalize, 
a typical male of that age; needs pushing but resents it . . . his interest needs 
to be caught but I don’t think it was by biology’. But she then added ‘I feel 


guilty generalizing about individuals in this way’. 


Stephen Benton felt that Edward ‘Still has problems with written work . . . 
d written work. Wanders off task . - . 


therefore tries to do everything to avoi work. s x 
not without ability but does have this learning disability, learning problem. 
Absent quite a lot. Quiet sort of boy’. 


d that he wanted to do photography as a 
When I asked him which he liked 


Marc 
is SATs and wasn’t that keen 


ad done in h 
ry. I found out subsequently 


Marc couldn't remember how he h 
to go and dig out his report so I said not tO wor! 
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from the school that he had got a 5 in his science SAT. Marc had found Year 
10 harder: ‘I think I’m in a group that’s too advanced forme... low marks in 
the tests’. He, his mother and Hannah Thomson had talked about this and it 
had been agreed that for Year 11 he would move down a set. 

Marc was sure he enjoyed physics the most of the sciences which he put 
down to the teacher. ‘I think it’s Miss Thomson probably. I feel she teaches me 
the best ... Miss Thomson demonstrates everything’. When I asked him 
which science he liked the least he replied ‘Umm. Chemistry and biology. I 
don’t dislike them but I don’t enjoy them the most . . . we don’t do many prac- 
ticals and I enjoy the practical .. . I’ve probably said that every year! ... it 
doesn’t sink in as much as the physics does’. 

Speaking of Marc, Emma Harris said ‘He's very interested in doing some- 
thing PE-based . . . a terror had come over him ... exam pressure . . . he so 
desperately wanted to do well. . . he just crumbled. . . winding himself up for 
any test . . . I think he was in tears on a few Occasions which caught him by 
surprise .. . very bright, likeable lad who once he’s got the confidence back 
should do really well’. 

Stephen Benton told me ‘No, umm, I think he’s concerned about his 
progress because he is in a Merit Plus Special group . . . borderline . . . may be 


moved to the top end of a Merit set. Pleasant. Slowish worker but usually on 
task. Absent on occasions but nothing of note’. 


Paul 


Paul got a 6 on his science SAT and had decided to do Triple Award science 
because he thought that would be appropriate for architecture which he was 
hoping to study. He preferred science teaching that was ‘Not too strict or 
unstrict; controllable. But can explain Properly ... Teacher not getting 
stressed’. He liked physics the most of the sciences, This Was partly because he 
thought Miss Thomson Was a good teacher and Partly because ‘it teaches you 


a a os come across and it helps you with the maths and it also coin- 
cides with the aircraft’. At this I replied ‘I di f 

t : id wonder!’ Paul was extremely 
keen builder and flier of radio sa 


-controlled planes He had shown me some of 

them and they looked very im i i i span gn u uess. 
pressive with wing- p: Ww guess, 

around five feet, ; Son onad gae 


e just starting to open up 
om him ... beginning of the year quite 


-- - You could see him being interested out 
- - Seemed quite depressed really’. 


Hannah Thomson told me: 
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poe n more to Paul than meets the eye. Comes across as fairly average 
as T I think he’s quite sharp beneath it all. I'd say that he lacks a 
see of oomph, a bit of drive. Quite happy to sit back and let life come 
Si oe I always get the impression he’s just skimming across the sur- 
ee: bia and because of that his sharp ability doesn’t come through. 
eat e he’s consistently getting a C... if he had a bit more oomph he 
Pai ans geta B. His organization isn’t that bad. Homework marks 
ae Png brilliant. You get the impression he’s doing his homework 
site e telly on while eating his dinner and chatting on the phone to 

eone. Presentation poor — handwriting not good and doesn’t take 
much care with. . . underlining titles. I like him. I like all of them. . . grin 


on his face, happy. He's a plodder. 


Burt, Catherine, Nicky and Robert's class 


bert were taught in a class that had 27 pupils at 
s and 17 of whom were boys. They 
for chemistry and Susan de Von for 


m Catherine, Nicky and Ro 
ear of the year, 10 of whom were girl 

Katie Toland for biology, Grace Smart 
physics. 


Burt 


eos got a 7 in his science SAT and had found it difficult choosing his options 

y e end of Year 9, saying T'd probably have preferred doing a few more sub- 

jects .. . I wouldn’t have minded doing Triple science and art’. 

ae said he had found the science lessons in Year 10 ‘Slightly dull’ and 

Bi t have a favourite subject within the three sciences, adding I remember 
ing asleep in chemistry once and being asked a question which I found 


a : 
wfully embarrassing’. He was clear, though, about the sort of science teach- 
to the point writing down what it 


a he liked: ‘Explaining things, practicals, vriting a 
» Tather than having to write down lots of things. Explaining it clearly with- 
ie contradicting yourself every five minutes’. What he didn’t like was science 
caching that involved ‘Being snappy and squawking at the class every five 
Minutes which actually makes it worse rather than better. Oh, and this sort of 
pak humiliation when you do tests and the person getting the lowest mark 
as to do something different’. 
Psi Toland compared Burt 
Fig He will pipe up and tell we 
ie but again presentation isn’t his bigge 
ividuals to get to know, very difficult’. 

tar. He has a lot o 


; For Grace Smart, Burt was ‘A little s 
€cording and writing ... He's done really well because 
Tecording difficulties in terms of speed .-- polite, helpful . . 


te 
€rms of science’. 


“He’s a little more confident that 
. Quite intelligent .. . I 
. . both very difficult 


to Robert. 
you what he thinks . - 
st [strength] - 


f difficulty with 
he has genuine 
. quite able in 
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As was the case for Katie Toland, Susan de Von found herself Satie 
Burt to Robert — the two of them always sat together. Mmm. Not Ta ns 
extreme as Robert but a similar world . . . Quite able but not very fort eae 
ing . . . a quiet arrogance as well . . . sometimes when you try to give a 


it falls on stony ground. . . not part of the class as a whole . . . sometimes very 
stubborn’. 


Catherine 


Catherine got a 5 in her science SAT. She made it clear to me that the science 


subject she liked most was the one she found easiest. Until Year 10 that had 
been biology but now she found in biology tests that ‘you can’t just Legale 
question, you have to have an explanation, like, with most of them’. I aske 
if she had any preference between physics and chemistry: ‘No, ‘cos I find some 
bits of chemistry hard and some bits of physics hard’, 

Catherine was sure that the sort of science teaching she liked ‘has to be 
more than standing up talking otherwise it just goes in one ear and out the 
other’. I asked if she could give me any examples of good science teaching or 
a good science teacher. ‘Umm. The only example I can think of... when the 
teacher talks about positive and negative electrodes . . . PANIC [i.e. positive = 
anode; negative = cathode]... 1 always remembered that . . . that’s the only 
example’. 

Katie Toland told me that Catherine ‘is someone who I think has hugely 
underachieved this year, big time. She just seems to have lost all enthusiasm 
--. homeworks have had to be redone . . . always some gossip to delay [her 
getting on with her work in class] . . . And if you ask her why it’s dropped off, 
she’s very vague and will say “I don’t really know’’, 

Grace Smart told me that Catherine ‘struggles academically to keep up.-- 


one of the weaker academically in that crowd . . . She doesn’t have a natural 
inclination for the subject... doesn’t extend herself ... a delightful 
personality’. 


Reflecting on Catherine, Susan de Von said: 


Mmm. I think a real mixture. I think she doesn’t 
wants to be... Able... a surprising social scene r 
able as she . . , angst as far as her 
juggle this year better than last y 
... hasan image problem. 
demic success , , 
cred. 


quite know what she 
- - with people not as 
family are concerned . .. managing to 
ear... not achieving her full potential 
. . terrified of being seen as someone with aca- 
- would rather be seen as someone with a bit more street 


Nicky got a 6 in her science SAT. She had wondered about whether to do Triple 
Award science because sh i i 


Year 10: ‘First, I have to cover the syllabus’ 119 


Within science, Nicky’s favourite subject was ‘Biology, because [it’s] about 
the body, human life... I obviously want to become a doctor’. She found 
chemistry ‘boring’ and ‘Equations in physics so hard! So many to learn’. She 
added ‘I don’t like copying from textbooks. I like discussing in a group and 
doing experiments’. 

Nicky had certainly made a positive impression on her teachers. Katie 
Toland said ‘She’s great. I think she’s lovely. She’s a very hard worker, keeps 
saying she wants to go into medicine, a recurring theme. She’ll bend over 
backwards’. 

Grace Smart said ‘She’s really keen, 
stops when she knows what she’s doing. She’s very social and that can 
her back from being an A’ person. Polite, helpful, you can’t fault her appli- 
cation . . . really just a well-rounded individual’. á 

For Susan de Von, Nicky was a ‘Star really, I think in every respect. She just 
lin the sense of ‘somehow’] manages to juggle it all . . . very good at sport . . 
deputy head girl . . . Setting her sights very high . . . she’s a winner. » she’s 
just got to focus a bit more this last year . . . dilemma of being one of the gang 


-+ - talking about medicine’. 


really keen. She’s, she pulls out the 
pull 


Robert 


Robert got a 7 in his science SAT. Part of him at his Year 10 interview was es 
typical upbeat self, saying that the year outside of school had been ‘Not a it 


different really; plod on with life’. However, he was ae. een he 
had f science le ing ‘Yeah. They've been all ng! t. Now... 
ound the science lessons saying joyable'. He most enjoyed 


I've got a lot more friends really, a lot more en} ; d 
physics an a At first heid this was because it was More aa 
` +» More experiments’ and told me that he didn’t like ‘pointless writing. 
then, with reference to practicals, he talked about the fact t i 
'Stry and partly biology it’s less sort of clear-cut, more sort of de atable 
Whether it works or not . . . I prefer it when it’s more clear wie E 
When I asked Katie Toland about Robert she laughed and E E AE 
amazingly shy and very lacking in confidence to the ae choose to move 
Never choose to speak to me in the lesson « - kewous eS very intimidating 
away from Burt. They're inseparable . - - Anything all = to aik about the 
and he relies heavily on those he’s withiscs sbe pes F uter, that makes 
Problems he had with his ‘handwriting - - - i there’s a computer, 
a big difference’. it he’s one of the 
Rather similarly Grace Smart began ‘Ym ashamed pln tes some- 
nes I don’t know very well - - - Painfully shy. OK a he’s OK .. . work- 
times pounced on him [i.e. with a science apes ouncing on him more 
Sn, well so I don’t want to embarrass him {4e YP 
Olten]’, TRES . . . really, as a 
Susan de Von confirmed the general impression,‘ struggle very reserved 
teacher and head of year to make contact wit 


120 Understanding science lessons 


ee ee a ee O O 


bordering on withdrawn . . . able . . . seems to operate in his own little bubble 
-- -a loner. . . I can't fathom him... I’m conscious. . . he can be overlooked’. 


Ian, Jack, Mary and Rebecca’s class 


At the beginning of Year 10, Ian, Jack, Mary and Rebecca’s class had 27 
pupils, 15 of whom were girls and 12 of whom were boys. They were taught 


biology by Emma Harris, chemistry by Stephen Benton and physics by 
Hannah Thomson. 


Ian 


Ian got a 7 on his science SAT. He had chosen to do Triple Award science and 
his parents had encouraged him in this, though his mother told me at the end 
of Year 9 interview that ‘he’s now worried he’s in with the nerds’. 


lan liked physics the most of the three sciences, He found it difficult to say 


e found it interesting: partly it was that ‘it’s 
- He didn’t like biology as much as chemistry 


geography and things ~ more learning facts 
rather than actually working things out’, 


eally get into it; very Organized . . . well balanced 
People like that... he could have pushed 


á re focused now. Has ability. Did 4 
very good bit of coursework during the year. Trying harder Has to push 
himself’. ga 


Hannah Thomson said: 


Fairly quiet. Quite reserved. Doesn't get invo) 
but quietly confident -+ Contributes a bit m 
extremely able. Quick to 
down is lack of detail in 


Ived very much in lessons 
Ore in Triple. I think Ian is 
grasp concepts. The only thing that lets him 
his written work — typical boy in that respect- 
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lak in eet ree it the physics he’s consistently getting A/A* in the 

ene rı Bip In Triple Award he’s estimated B. That’s a minimum. 

eta ure he'll get an A ultimately. Likes to present his work on com- 

i ai Suen puts more detail in. [Pause.] Yeah. I think he’s one to watch 
es remain positive or focused. 


Jack 


ee sure what he got in his science SAT but thought it was a Level 7. 
fat capes Shee eae! from the school that he had indeed got a 7. Jack told 
enjoy nas ound physics the easiest subject of the sciences but didn’t really 
bens yot the sciences. He said he preferred biology of the three ‘possibly 
Ren: us on a Friday afternoon ... teacher more relaxed. . . . chemistry 
iniere e a real bore es Don't really like chemistry anyway .. - Some of it 
felts S3 e but it’s too complicated, all those different letters . . . physics I can 
ae Ore to real life and biology [too]’. He liked science lessons where he 

n with the teacher but didn’t like it when the teacher ‘tries to make a few 


Jokes but they’re not funny’. 
Stephen Benton said of Jack ‘Bit 0 
aoe on report earlier in the year. Not 
eo Thomson did not feel that Jack had had a good Year 10. ‘I think 
ae s attitude has been a bit of a problem this year. He doesn’t come across as 
I've red a particularly positive attitude . . . blatantly rude, like talking when 
avi een talking. She described his organization as ‘a nightmare’ and told me, 
ee quickly counted up in her mark book, how often he had forgotten his 
I did and not done his homework. ‘Very laid back, doesn’t seem to care. - - if 
n’t bother to chase him he’d have no notes, do no homework and drop 


o , 
Ut basically. Ability-wise I don’t think he’s lacking’. 


f a dreamer. Has organizational problems 
without ability. Lacks self-moti- 


Mary 
she liked most out 


ae got a 6 in her science SAT. When I asked her which ost 0 
Fei ORY chemistry and physics, Mary answered in considerable detail, with 
th erence to the quality of the teaching she felt she was receiving In each of 
fr € three disciplines. She was very positive about the teaching she was getting 

om Hannah Thomson and had got from Emma Harris before she had left. 
a hen I asked her about the sort of science teaching she liked she said 
€asonable amount of discipline, 4 lot of things written down .-- references 


10 textbooks [and being told] what's the most important thing you need to 
now’, 
Yi Speaking of Mary, Stephen Benton said ‘Very diligent. I'v 
Hee 7. She’s come on considerably- Her spelling has improve 
tious, quite able. Quiet, self-motivated’. 


e had her since 
d. Very consci- 
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Hannah Thomson said: 


Has got to be the most perfectionist I’ve ever taught! ... You could 
publish her book. She must spend hours and hours doing her home- 
work. Incredibly conscientious. I’ve never taught Mary before. Quite 
shy at the start of the year... After the first half term she got to know 
me . . . She won't ask in the whole class but when they're working indi- 


vidually she'll always call me over ... Incredibly well organized, well 
motivated. 


Rebecca 

Rebecca gota 7 in her science SAT. She liked both biology and physics. In biol- 
ogy she liked the fact that ‘you're working with living things . . . and I liked 
the topic on ecology . . . physics . . , we did loads of experiments and I enjoyed 
that’. I asked her why she didn’t like chemistry particularly. ‘I can’t really say 


-.. I don’t know. In some ways it’s a lot harder, so much you have to learn 
but I do like the work’, 


Stephen Benton said that Rebecca w. 
scientious, committed, well organized’ 
Hannah Thomson said: 


as a ‘Very nice girl, hard working, con- 


, quite analytical . . . you can 
scussions, great deal of pride in her writ- 
oon and sensible. Doesn't need chasing . . . copies 
up if she’s missed a lesson, Homework’s generally fine. Could sometimes 


put a bit more effort in Coursework a : 
A : : --. absolutely o sti- 
mating A*. An excepti è Y outstanding ... E 


, the bit about the homework is 
to write ten pages like some of 


ten work ... very mature 


€partment who taught it. The 
2 pupils ~ meant that the senior management 
in consort with the 
the 12 Triple Award 
hree double lessons 


Year 10: ‘First, I have to cover the syllabus’ 123 


eae Slane the 12 Triple Award pupils came from a number of Double 
pecan pee Ss. ee the syllabus for the Double Award and Triple 
Pails ee well. A final difficulty was that there was a far 
ae ieee acon the Triple Award class than the science department 
Ri a all this, both Ian and Paul were positive about the Triple Award 
h aE ie The Triple I thought would be harder but it’s more of a range 
pair i g and it’s been quite good doing the Triple ‘cos I understand the 
ponte. { rid t He told me that he had thought there would be more than 12 
ier a asked him what it had been like, being in a group of 12 and he said 

een a really good chance to ask questions’. Paul said that ‘In the Double 


you don’t pick up as much as in the Triple’. 


Reflections on Year 10 


B = 8 
E end of Year 10 it felt like the pupils were on the last lap of their time 
smoor School. In some respects, Year 11 is rather like the second half of 


G 
rin rather than a brand-new year. 
eading through the above accounts of the lessons described in this chap- 
ue’ to me. In addition, they show a 


ter è A : 
ae am encouraged in that they ‘Ting tr 
e range of teaching methods used, including practical work, demon- 


Strati g $ $ A > F 
tion, class discussion, watching videos, question and answer sessions, 
worksheets, dictation, brainstorm- 


Pea from the board, use of textbooks, ets, dict a 
in ap role-play. They also illustrate some of the similarities and differences 
able Liga aoe members of the science department. It is also notice- 
ther hat, while some teachers obviously comment on pupils in more detail, 

is a high degree of concordance between the views of the various 


ba iss about each individual pupil. ary 
enc n examining the accounts by the pupils of which disciplines within sci- 
liked they preferred, I am struck by the fact that none of them said they most 
Pupil chemistry whereas physics was the outright preference for seven of the 
ee s and biology for four. Indeed, the only one who came near to saying that 
ist Mistry was her favourite was Catherine who said that she preferred chem- 
foe and physics to biology because re easier. The contrast with the 
he interview I did with the pupils year 7 is striking (see 

a 2.1 on page 18). 
en I asked pupils to explain 
heed there was quite a diversity 
and Pline because of out-of-school int i 
aE in wildlife, Paul with his love of radio-c 
Prefe ple. In a few cases there seemed t 
tien Robert, for example, liked the clear- 
ea the fact that in physics he could work things o 
™ a lot of facts. In a number of cases, pupils simp 


they we 
halfway through 


cut nature of physics; lan 
ut rather than having to 
ly liked the subject they 
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understood the best (e.g. Catherine), that they considered relevant to them 


(e.g. Martin) and which had (they felt) the best teacher (e.g. Mary) 


When I asked pupils to tell me what sort of science teaching they most liked 
and which they least liked there was quite a lot of agreement. Most of the 


pupils liked practicals as they had back in Yea 
teachers who could explain their subj 


r 7. In addition, they liked 
ect clearly and who had good classroom 


discipline, but who also had a sense of humour. 


Key points 


Teachers used a wide ran 
as in all years. 

Pupils varied considerably in their home 
By Year 10, of the three 
liked by the pupils. 
Sometimes pupils most liked a 
out-of-school interests, sometimes be e ei 


ge of teaching methods in science in Year 10, 


circumstances. 
science disciplines, chemistry was the least 


because it was Particularly well-taught. 
Most of the pupils liked sci 
explained their subject clearly, 
a sense of humour, 

Only Ian and Paul of the pupi 
ence. Despite the fact that the 
year being the first that Pasmo! 


ence teachers who used practicals, 
had good classroom discipline and had 


Is I was following did Triple Award sci- 
course had some problems, due to this 


Or School had run it, both Ian and Paul 


6 


Ye " es 
ar 11: Revision, exams and moving on 


We í 
pack the physical outline of the creature we see with all the 


ide; 
erred oi alteady formed about him, and in the complete 
canabilp te ts hich we compose in our minds those ideas have 
completely es incipal place. In the end they come to fill out so 
Higa ae ee see of his cheeks, to follow so exactly the line of 
ihat a it i ar so harmoniously in the sound of his voice 
E E to be no more than a transparent envelope, so 
we see the face or hear the voice it is our own idea 


of hi ; 
im which we recognise and to which we listen. 
(Proust [1913] 1943: 22-3) 


The background to Year 11 

pupils’ last year at the 
completing the 
or the exams. In addition to 
Iso, as usual, interviewed the 
of the year, after the exams. 


ear 11 was the 


Pa 
smoor School is an 11-16 school, so ¥ 
us of the year was on 


Si 
Si Unsurprisingly, the academic foc 
rd GCSE syllabuses and then revising fi 
Pupils i a good number of science lessons 1 a 
tawad? eir parents and their teachers at the end , 1 
GCSE s family had spent the summer in Australia, only returning after the 
the seeped were out. I therefore interviewed Edward and his parents after 
see received his GCSE results. The other Year 11 interviews with pupils 
bef their parents were carried out after the pupils had taken their GCSEs but 
Ore they had got their results. To put the GCSE resu 


sisi in context, Table 6.1 provides some national statistics. 
n many cases I found the Year 11 interviews quite moving. I had told all 


a parents at the end of the Year 10 interview that the Year 11 interview 
Ould be the last time that I would be interviewing them, though I would 
Ee to carry on interviewing their daughter/son even after they had left Pas- 
ee School. In a number of cases during the Year 1] interview the parents 
the I found ourselves reminiscing about how the last five years had been for 
m and for their family. I was also surprised and, if the truth be known, 
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Table 6.1 National performance in GCSEs for selected subjects in England 
and Wales in June 1999 


Ee ee eee 


Subject %A WA %B %C %D %E %F %G %U 
Double Award science 3.9 7.8 12.8 26.3 21.7 14.9 s2 29 I4 
Biology 13.5 25.0 27.3 206 88 30 08 02 07 
Chemistry 15.2 25.8 25.8 20.8 8.2 26 08 0.2 0.6 
Physics 18.1 24.4 24.4 20.6 84 24 08 02 07 
All subjects 44 10.8 16.9 23.7 18.7 12.8 7.5 3.4 2.0 


ee 


rather touched at the number of 
coming. But then I suppose most of 
uine interest in us and our families. 

I also found it increasin 
book, deciding what to leave o 


Parents who said they would miss my 
us appreciate someone who takes a gen- 


of their lives, 


In this chapter I mainly concentrate on what the 15 pupils who were still at 
Pasmoor School (out of the original 21 with whom I started) were intending 
to do now that they were leaving the school. Over the five years I had asked 
various questions, of both Pupils and parents, about their hopes on leaving 


Pasmoor School (see Table 6.2) and the answers to these questions are sum- 
marized here. 


e a lesson of Jenny Morrison’s, the teacher who 
came to Pasmoor School wh 
described in Chapter 5 (Year 
Jenny’s that I'll describ 
The one pupil pre did not return for Year 11 was 
Rodney. I went and interviewed hi i 


10) were 
e will be a Triple 


ve, including science — 


. and the fact that there 
in their twenties sot 


hat the atmosphere felt 
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Table 6.2 Questions i 
A posed by me to pupils and parents about their h 
on leaving Pasmoor School j ST 


Year Interviewees Question 
7 (2nd visit) Parents What are your hopes for [your child] for the 
6 future? 
Pupils What would you like to do when you leave 
g Pasmoor School? 
Parents What are your hopes for [your child] for the 
i future? 
Pupils What are you going to do now that you have left 
il Pasmoor School? 
Parents How are you feeling about what [your child] is 


intending to go on to do now that (s)he has left 


Pasmoor School? 


ee ic 


and his mother talked about wanting ‘him to have some sort of creative job 
... job satisfaction . . . to be happy - - - reasonable standard of living’. At his 


Year 11 interview, Rodney told me that he wanted to go into boat-building 
and while that hadn't yet got fully sorted out, getting onto such a course 
didn’t depend on his GCSE grades. His mother was positive about such a 
course ‘though I don’t think he will be in boat-building all his life’. 


George, Martin, Richard and Sue’s class 


George, Martin, Richard and Sue continued to be taught biology by Katie 
d physics by Susan de Von. 


Toland, chemistry by Grace Smart an 


George 
mhouse on my Year 11 visit, Jess, a beautiful 
just 8 months old 


he always did. He had been 
old and perhaps a shade less sleek. It 


rviews with George and his parents 
than most others so that his father 


When I drove up to their far 

black labrador, greeted me as 
on my first visit but was now a 5-year” 
was in the second half of August. My inte 
pee itabi took place later in the summer 
ould finish getting the harvest in. 

Since one 7, and I am sure long before then, ane neg wa 
eventually to take over the farm his father worked s a tenant armer as 
own father had taken it over from his father before him. Both aia at Des 
Wanted him to do well in his studies. In year 7 his mother omer ie : at 
One always wants one’s children to do better than one did oneself-my er 
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did’ while his father talked about his worries concerning the future of small 
farms and whether there might not even be a farm for George to take over. 

The aim of going into farming remained constant throughout the five years 
Thad known George. In Year 10 he had done his work experience at a Cam- 
bridge firm where he learned about hydroculture for growing plants. He had 
really enjoyed his work experience and told me that he ‘got paid in the end 
because they said I'd worked really well ... better than school’. Indeed, 
George had got a holiday job there after finishing at Pasmoor School. 

George got two Grade Cs in his science GCSEs anda B, two Es, three Fs and 
a G in his other GCSEs. In September he was starting what he wanted to do, 
namely a B.Tech. Ist diploma in horticulture at an agricultural college. 


Martin 


On my second Year 7 visit, Martin’s father told me that his main aspiration for 


1S son was ‘really and truly, if he’s ha 


linterviewed him at the end of Year 11 he 
lege to do A levels in PE, maths and DT ( 
Grade Cs for this. In fact he 
GCSEs and a B, three Cs,aD 


was hoping to go to sixth-form col- 
design technology). He needed five 


Richard 


When I asked Richard's pare 


ked Ri nts in Year 7 what their hopes were for him, his 
father replied Like any Parents, to do better than we did. Neither of us went 
to university. If he’s able to, we'll su 


The Year 9 Parents’ interview was done with Richard’s mother on her own 
and she answered the question ab 


went on to say that Richard's father 
Y-.. Richard would like to go into 


Ping to go to s 
mation technol 
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studies i 

a ee Tech. mathematics. Richard told me this was provided he got 

ies or eis five Grade Cs. His parents were very pleased at the prospect of 
g to sixth-form college. In fact he got two Cs in science, an A in IT, 


five other Cs and two Ds. 


Sue 


As descri r 
i ccaeae r (see p. 110), Sue was intending in Year 9 to go into hair- 
larai cae ha! wanted to take Triple Award science for that reason. When 
replied RA r in Year 9 what her hopes were for Sue’s future she 
sie ak , I do hope that she does really well, especially when she comes 
eater: year at college. Well, having said that, I think she will shock or sur- 
OR Sak rare Although Sue wants to be a hairdresser, I think she under- 
TOR se because I think she could do better’. 
E a the Year 11 interview with Sue in her grandmother's home, 
Asie e Was now living. The last two years had not been easy ones for Sue. 
anh te It wasn’t all a bed of roses’. Her mother had remarried but it 
len orked out and they were now divorcing. Sue had never got on with 
epfather and so she had lived apart from her mother for those two years. 


t the time of the interview Sue was working in a hairdressing salon but 
here. The problem was that if she 


adii transport difficulties in getting t ) i 
would š at the salon and did the course to be a qualified hairdresser she 
That, © naye to spend two years spending most of her income on bus fares. 
hie ora with the fact that she had to pay rent and that her mother was 

ger able to claim for her now that she had left school, meant that she 


W: 
S about to abandon hairdressing and try to get an office job. 
ue got DD in her science GCSEs and a C, five Ds and two Es in her other 


GCSEs. 


Marc’s class 
Year 10 and was now ina class who 


end of 
y Stephen Benton and 


Ma 
rc had moved down a set at the 
ison, chemistry b 


were 
i taught biology by Jenny Mort 
ysics by Hannah Thomson. 


Mar 
c 
about his mother’s and his stepfather's 


Marc's mother said ‘I used to say that I wish he 
he achieves’. His stepfather said ‘I hope 
elf. I hope he develops a tolerance 
et maths otherwise we're in real 
e that life is fun even when it’s 
use you can't’. 


A 
t the Year 7 interview when I asked 


es for the future for him, 
he nn join the army at 4! - - ; 
to evelops a good understanding of hims 
P other people. I hope he gets into top s 
S uble. 1 hope he continues with his attitud 
erious . . . never feeling he’s failed at anything beca 
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On my Year 9 visit Marc talked about how he would like to play football after 
leaving school. I explored with him whether there was a possibility of that and 
he said ‘I doubt it . . . not sure otherwise’, His mother said ‘Well, I hope that 
he'll be happy. I hope he'll realize the need to work hard to be happy because 
it'll open up more chances. Long-term I hope he'll be a success and that suc- 
cess can only be measured by him’. Marc’s stepfather added ‘. . . that he works 
towards exploiting his abilities so that he not only becomes a better person but 
works towards influencing people’. 

After leaving Pasmoor School Marc was going to go to a local college to do 
the national diploma in the uniformed services. This would lead on to him 

i eman or going into the army, navy, air force or 

coastguard. His mother said she was ‘absolutely thrilled... | actually think it’s 
a course that'll suit him ... very practical ... Opportunities to pursue his 
sporting interests too . . , I think it'll maintain his interest’. She also said that 
she thought eventually ‘he'll go into sales’. Marc had done his work experi- 
ence in retail and had really enjoyed it. 

Marc got two Cs in his science GCSEs and four Cs and five Ds in his other 
GCSEs. When I phoned him up and congratulated him he told me that he was 
really pleased and was going out to celebrate later that evening. 


Edward, Jack and Paul's class 


Jack had moved down a set at the end of Year 10 and was now in the class 


with Edward and Paul that was taught biology by Jenny Morrison, chemistry 
by Stephen Benton and physics by Hannah Thomson. 


Back in Year 7 when I asked Edward's mother what her hopes were for 
Poara for the future (see P. 32) she replied: ‘rd like him to be a confident 
adult and obviously to be able to get a job at the end of it. He hopes to go into 


ne point he wanted to be a vet 
happy ... Biggest worry is GCSEs . 
Edward's father said ‘I suppose the main o 


and in order to be that he’ll have to be successful in one 
Edward's answer at the Ye. 


he left Pasmoor School to 


<- getting him more time perhaps’. 


í ¢ Way or another’. 
ar 9 interview as to what he would like to do when 


make his own decisions’. 
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Si a 
E po bera Pasmoor School, Edward’s parents had paid for 
ssess him. They were informed th: i 
at t y at he was in the top 1 pe 
ee At this point, they told me, the “teachers Si 
oc A <# he wasn’t just dreaming’. Edward too was pretty unimpressed 
aude w long it had taken before Pasmoor School had acknowledged his 
ay 1a - aie his mother had talked to me about in Year 7. As Edward 
„sa three i i 
SERE ree years for the school to realize . . . this woman takes five 
me didn’t do as well in his GCSEs as he h 
thes science GCSEs, an A` in photography, one other C, three Ds and two Es. 
pte nately, although the sixth-form college to which he wanted to go had 
Be het stipulated five Grade Cs, the A’ in photography with three Cs 
e N sufficient to let him go there to take photography and media studies 
evel, electronics at GCSE and to retake English language at GCSE. 


ad hoped. He had got two Cs 


Jack 

k’s parents about their hopes for him for 
have a sort of line laid out. Obviously 
damentally I'd like him to be happy- 
uld have a chance at... It'll be 
go to university, but not 
Idn’t be any good push- 
ecause he’s generally 
frustrated if he comes 


pe Year 7 visit, when I asked Jac 
rd ae his father had said ‘I don’t 
Thav e him to develop his talents. Fun 
vee _ the goal. Anything he’s good at he sho 
ae interesting seeing what he does. I'd like him to 
lür EN immediately’. Jack's mother added ‘It wou 
ber im in the wrong direction. I think Jack’s lucky b 

ght and can keep his end up. He does sometimes get 


u s 7 
Topan things he has to work at’. 
hen I asked him at the end of Year 9 what he wanted to do on leaving 


es School Jack wasn’t sure possibility of going to college 
ech doing music, either at college or 0U arents’ hopes for him 
ia oed those expressed two years earlier. d ‘He's lucky because 

e's quite talented and generally bright and g ble amount of sup- 
Port at home . . . fulfil himself - - - he is unsu s father added 
; o hope he ends up doing something in an int 
to n finishing at Pasmoor School, Jack told me tha 
ea Sixth-form college and do A levels in media stu 
ieee or music technology. In fact he got two B 

T As, two other Bs, a C and a D. 


but raised the 
tside of it. His p 
His mother sai 
ets a reasona 
re of himself’. Hi 


ensive way’. 
t he was intending to 80 


dies, English and either 
s in his science GCSEs, 


Paul 
on ‘What are your hopes for Paul for the 


lied ‘I want him to do whatever he’s happy at 
Shane I just feel the Lord’s got their lives planned . - - Tt would erie 

ent to university . . . but I’d just like them to be happy at pori ore ne 
"+ - All we really want is for the kids to be happy going to Churc (see p- 39): 


In Ye : F 
Year 7, in answer to my quest 


fu 7 
ture?’, Paul’s mother had rep. 
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i ing ‘ nt 
Two years later, Paul’s mother answered the same question by i ae 
i i i ble of going — there’s no point ai 
him to aim for as high as he is capa ere T ane 
{ E he same visit Paul told me 
thing you know you can’t get’. On t 5 Be ne 
ee ote architecture though he realized that he would ‘need hig 
“and that there was ‘a high dropout rate . ; l oy 
sek 11 Paul had decided to do a GNVQ in built Se iar HR 
form college. The idea was that if he got four or five grade Cs he cou ae 
advanced GNVQ in this; if he didn’t get those grades he would first ee 
one-year intermediate GNVQ in built environment and then go e A 
advanced course. Paul told me ‘I’ve got plans for being an architect tec i 
but I’m sort of getting second or third thoughts. I think I prefer building or 
pentry’. A i ; ANA 
His mother, who was in earshot, made sort of disagreeing-with-this san 
a-good-idea noises at this point. When I asked her what she felt ein e a 
Paul was going on to study she said ‘Well, I'm looking forward to the 7 EE 
I really am hoping he’s done well in his exams ... on the other han : ki 
Lord’s got his hands on Paul. . . whatever the Lord’s got planned will happ 


t! 
if Paul will allow that... ’m not going to go up to the school and say tha 
. .- it’s got to be what he’s happy doing’. 


In the event, Paul (who was doing Triple mae 
a D in chemistry, a C in physics, five other Ds and an F. As a result he on 
heading off to college to do the intermediate built environment course 


7 e had 
would probably retake English and maths at GCSE in each of which he ha 
gota D. 


Award science) got a C in biology, 


Burt, Catherine, Nicky and Robert’s class 
rt, Catherine, Nicky and Ro 


bert continued to be taught biology by Katie 
and, chemistry by Grace Sm. 


art and physics by Susan de Von. 


Bu 
Tol 


erament, ability and interest, all ow 

ad speller’ (see p. 30). ae 
SO we'll see whether he en 

up in the scientific wa 

best thing you can do 

know where his futur 

yourself alive’, 


is to 
e lies 
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when I was i view! Wi o out he: 
as In i i 
terviewing Burt, ans ered my questi n about her hopes for 


him in the future uri 
poon and dock i i Oh goodness! Complicated. Well, I'd like him to 
Reuse eanierated go to college. You d want him obviously to do a 
ne eae a ssi in Ss sia PE world seems so uncertain, I’m 
fe ee oe to be an AE Je Heroi 
comptine. E hoping to go to sixth-form college to do A levels in 
and he replied ‘A li ma p: ysics. I asked how he was feeling about doing those 
have dne neif itt e bit daunting because all of them seem archaic. Should 
the fr ae arts and drama’. I asked ‘So what did lead you to do 
tether ead answered ‘Because I’m interested in them and they fit 
do a a Burt’s mother how she felt about what he was intending to 
dyslexic the Reeser School she replied ʻI hope he’s all right ‘cos he’s 
not eA on to tell me how Pasmoor School had said that he could 
cational psych pu for his GCSES. As a result his parents had paid for an edu- 
Kaiser wets i o om to do various tests and, in consequence, he had been 
spelling wer ume or his GCSEs. The tests had revealed that his reading and 
addition he e typical for a 12- to 13-year-old whereas his IQ was very high. In 
about thet had a very limited short-term memory. Burt’s mother wondered 
Spelling importance of inheritance in dyslexia, saying that she was bad at 
ng but not as bad as Burt. 


In 
ne fact Burt got two As in his scie 
a D in his other GCSEs. 


nce GCSEs and another A, four Bs, two Cs 


Catherine 
r her daughter by saying 


to do. I hope she'll go 
Jf so she'll be an inde- 
he same question was 
ucation and enjoy it, 


In Ye 
In Year 7 Catherine’s mother expressed her hopes fo 


Um 
m. I hope she'll be happy in whatever she chooses 


on to 
pend further education and develop a career for herse 
ent sort of person. That’s it really’. Two years later t 
into further ed 


answered simi 
E similarly: ‘Well, I hope she’ 
she'll the experience of university is ing not to be missed and that 
she be happy and get into a career she really enjoys- But only if that’s what 
wants . . . I don’t want her to think that just pecause her sisters have gone 
9 to sixth-form col- 


to z 
EARE she has to’. 
lege Year 9 Catherine said she thought she would ‘like to 8° , 
e€... I'm thinking I want to be a social worker’. BY year 11 she was intend- 
i chology: sociology and 


In: 

= Ass go to sixth-form college and do A ) 
w. ness studies. I asked her how she was feelin l she said she 
as ‘looking forward to it’ Her mother was positive about this and talked 
3 _, back to the 


ab » 
Ps how Catherine ‘seemed to have matured in the Jast year - 
In ee we knew and loved’. 
Csi act Catherine got two Grade Cs in her science GCSE 
n her other subjects. 


s and two Bs and six 
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Nicky 


At the second Year 7 interview, in Nicky’s presence, her parents alternated ip 
their answers when I asked them about their hopes for her. Nicky's father: 
‘Well, we hope she never grows up!... All parents do, I hope she'll be happy’. 
Nicky's mother: ‘I hope she'll use the brain she has. At the moment she wants 
to be a paramedic’. Nicky’s father: ‘She’s wanted to be that for over a year 
now’. Nicky’s mother: ‘It’s something Id like one of the children to do because 
it’s something I’d always wanted to do, though I know it isn’t a good reason 
for wanting one’s child to do something’. Nicky’s father: ‘She'll do well in 
on’t move too far away’. Nicky 
(teasingly): ‘I’m thinking of moving to Florida!’ 

At the Year 9 interview when I asked Nicky what she would like to do when 
she left Pasmoor School she immediately responded ‘Doctor’ and then ‘I'd like 
udy all the sciences and the maths’. She then 
asked me if she had to do chemistry to become a doctor and I answered care- 
fully to the best of my ability (the short answer is ‘yes’) but also said that she 


would get some careers advice the following year or possibly at the beginning 
of Year 11. 


When I asked Nicky’s parents at the Year 9i 
was the case in Year 7, what their hope: 


‘But if it doesn’t happen, so long as she’s,’ Nicky: 
lled’. Nicky's father then told me that the family 
had been down to London and when they went past the Ritz, Nicky had said 
that she would go there when she became a doctor! We all laughed and I said 


ver been to the Ritz. 
Nicky had done her Year 10 work experience at the vet's surgery in the vil- 
lage where she lived. I wasn’t surprised to hear that she ‘loved it’. She told me 


+ did injections . . | took X-rays, 
sterilized equipment’, 

On asking Nicky at the 
surprised that she was i 
choice of subjects — hu Ports science — were not 
these she would be doing 
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had four grade As (i.e. at A level). He had also told Nicky that that student had 

had an ‘Asian name’ which had further put Nicky off as her family name was 

also not an English one. Finally, Nicky pointed out to me, ‘I don’t like chem- 

istry’ though her mother rejoined ‘You're good at it!’ 

k Nicky got two Grade As in her science GCSEs, three other As, a B and two 
s. 


Robert 


When I asked Robert's mother in Year 7 about her hopes for him in the future 


she said ‘Oh Gosh. Umm. I don’t know. I suppose that, err, he keeps doing as 
well at school so that when he decides to work (I’m sure this meant eventual 
paid employment not working at school) he does well’. She then added some- 
thing about the possibility of his going to university, though I didn’t catch the 
exact words, and said ‘enough to get a job, and that he enjoys, and gets on 
reasonably with people, and consequently be happy, you know’. 

Two years later Robert said of his wishes on leaving Pasmoor School ‘Well, 
I wanted to, like, go to college so I can do something to do with electronics or 
computer software’. His father said ‘I hope he just uses the assets he’s got... 
I'd be disappointed if he didn’t go into further education’. His mother told me 


that when Robert had heard the announcement about Microsoft coming to 
b there’. His father said that 


Cambridge he had said ‘My ambition is to get a jo 
Robert knew how to add memory to computers and his parents then told me 
how Robert had helped his father with his price list. I asked them to show me 
and they produced a computer-generated catalogue for his father’s business. 
This had all the prices of heating equipment along with scanned pictures 
which Robert had done. It looked really rather professional and, impressed, I 
joked about how maybe Robert could do work experience with them next 
Year. 
In fact Robert got his first choice for work experience, 
that sold electrical equipment, but he found it ‘Very boring - - 


todo... just standing about and not much else really’. 
By the end of Year 11, Robert was hoping to go to sixth-form college to do 


A levels in maths, computing and electronics. His mother said hes 
Proud; very pleased’ at this prospect. His father said ‘Yes. I didn’t : n a 
he started Pasmoor School’ and his mother finished the sentence, saying 


Well he’d do’. 
Robert got two Grade As in his science GCSEs, another A,t 


two Ds and an E. 


working in a shop 
_ nothing for us 


wo Bs, three Cs, 


Tan, Mary and Rebecca’s class 
nued to be taught biology by Jenny Morrison, 
Hannah Thomson. 


Tan, M becca conti 
ary and Rebecc pape be 


chemistry by Stephen Benton 
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Tan 


Back in Year 7, when I asked Ian’s parents what their hopes were for him, his 
father, who has a Masters degree in astronomy and works in research and 
development in computer graphics, said ‘I myself see a lot of myself in Ian so 
it’s a rather biased view! . .. So I would like to see him do well in science. I 
feel maths is very important, so I’m pleased he’s doing well in maths. So I'd 
like him to get on well in that. I'd like to see him become less shy’. His mother 
then added ‘and more confident. . . Like all parents a bit worrying, the uncer- 
tainty, the worry of falling between stools in the school system and nobody 
noticing’ (see p. 33). 

On my Year 9 visit, Ian's mother answered the same question I had asked 
at Year 7 by talking about how she and her husband didn’t want to pressur- 
ize Ian or his brother and then added, wi , ‘obvi i 
both to do wonderfully at university!’ 
would like to ‘Do my A levels. Then, if 
computers or something’. 

By the end of Year 11 Ian knew that he was 
do A levels in physics, chemistry and double 
what I had done and he told me 
my Dad did single maths, physics 
tive’ about this but added that 
between’ Ian and his elder brothe 
form college. 


On the same visit, Ian told me that he 
I can, go to university, then work with 


going to sixth-form college to 
maths. I told him that that was 
that it was ‘What my brother's doing - and 
and chemistry!’ Ian’s mother was ‘very posi- 
it was ‘very difficult to have just a year 
r doing the same subjects at the same sixth- 


Bs and two Cs. When I Phoned up the 
so I spoke with his mother. She told me that he 
the B in biology and couldn't understa 
than an A‘) in IT. We chatted for quite 
did hope that it didn’t put a damper o 
a most impressive set of results. His mother then sounded more cheerful. She 
said she'd pass the message on to Ian 

in to hear it from me for himself. 


Out their hopes for Mary thus. 
ny order of preference . . - fulfil her potential’. Mary’s 
stepfather: ’... get to universi 


€rsity and do a job she feels happy with . . . become 


+ “As she’s so competitive, she'd have to 
having six children . . . loves 
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On my Year 9 visit Mary herself said that after leaving Pasmoor School she 
wanted ‘probably something to do with medicine . . . depends what grades I 
get’. Mary’s parents spoke in similar terms to those they employed two years 
earlier. Mary’s stepfather: ‘I’d like her to do something that she’s really inter- 
ested in . . . I want her to achieve what she wants to achieve . . . I'd like it to 
be one of the professions . . . certainly I'd like her to go to university’. Mary’s 
mother: ‘She’s actually motivated to go to university . . . I just want her to 
achieve her potential and do something she’s happy at .. . sometimes they 


have to learn for themselves’. 


_ Mary had been going to do her Year 
tility clinic but then they had cancelled at short notice on the grounds they 


were doing some building work. Her parents rushed round and sorted out a 
placement for her at a GP's (general practitioners) surgery and Mary had 
found that ‘Good fun’. She had done some receptionist’s work, met patients 
and had done a baby clinic in the pharmacy. 

On leaving Pasmoor School Mary was hoping to go to sixth-form college to 
do A levels in chemistry, biology and maths and an ‘AS’ level in art. I asked 
her what led her to choose these and she replied ‘Maths I just like. Art I just 
like as well . . . Chemistry ‘cos you need it. If had me a choice, I wouldn't do 
it. Biology ‘cos I want to do medicine or something in research. I'd have liked 
to take physics but in the long-term it wasn’t what I wanted to do’. She told 
me that ‘If I don’t get the grades, I'll do arts [i.e. humanities)’. 

When I asked her parents, in Mary's presence, how they felt about what ane 
Was hoping to do her stepfather light-heartedly said ‘Disaster doing sciences: 
She’s obviously very keen to do what she wants to do. . - hope the results are 
OK . . . she’s on her own; we know nothing about maths’. Her mother then 
said to her ‘, . . it’s your choice . . . We don’t want you to do too much - Her 
mother then talked about how the work experience had given Mary an idea 


of what being a doctor might be like. 
Mary got two As for her science GCSEs, 


10 work experience at a leading infer- 


one A’, five other As and two Bs. 


Rebecca 

on my second Year 7 visit 
d to his wife “Well, I know 
gan ‘What do I hope? 


s, in her presence, 


When I asked Rebecca’s parent ; 
re, her father sal 


ok their hopes for Rebecca x T ahnen DE 
what mine are! You go first’. Rebecca $ ; poe a 
1 hope she'll be happy. She'll do what she wants to ee viper 
interjected and said she would like a ‘kitten and get my ee fos she could 
hair green’. Her father cheerfully told her that when ee 3 ene 
do what she liked. Rebecca’s mother then asked ie a ue ieee) 
going to say and he replied ‘Well obviously T'd Iire a i like to do when 

On my Year 9 visit when Į asked Rebecca wna a = laughed, then con- 
she left Pasmoor School she said ‘Haven't gota gr ais me ae aR 
tinued ‘I'd really like to do something with people bu 
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ee 
was thinking of retail management or the catering side of retail management’. 
On the same visit Rebecca's mother told me that she hoped Rebecca would 
have ‘a career that she enjoys but one that also will be financially good . . . I 


think she’s bright enough to do almost anything she wants to do. . . and she’s 
becoming assertive; quite a forceful character!’ 


she was going to a sixth-form college to take A levels in ‘sociology, business 


wants to do . . . she wants to 80 to university’. Her father talked about how 
‘she’s aiming towards people rather than sciences . . . she'll talk to anyone’. 
Rebecca got two As in her science GCSEs, an A’, four other As and three Bs. 


Tan and Paul’s Triple Award class 


taught two-thirds of 
, in addition, had weekly single lessons 


from Jenny Morrison for biology, Stephen Benton for chemistry and Hannah 


l idates, was successful in get- 
ting a permanent post as a membe i £ 


When I enquired as to her ou 
t- 
e was 
a foster carer and that the previ Se 


eight that she hadn't been eae 
Other interests included ‘ga 


work in a Triple lesson b mselves, which is what particularly doesn’t 
Son because they’re so short. rd be happier if hey came 
across liking and wantin > ppier if they } 
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ee EE eee 


Peay ceo ens o Te eo and because it was a revision 

P nR ees i pa saw her teach to the Triple Award class on 

ser peat ey oh S 1. e AT the science lessons the pupils at 

RA heir last four to six weeks of the year were revision 
ns. 

Both Ian and Paul were present but one girl was absent, so there were 11 
Pupils in the class, 3 girls and 8 boys. After taking the register, Jenny told the 
pupils to get out their exercise books. She reminded them that last week they 
had said they wanted to do some revision on nerves so would they please look 
up ‘nerves’ in the textbook she was now giving out. Jenny then spent two 
minutes clarifying for them the extra bits in the Triple Award syllabus on 
nerves relative to the Double Award syllabus. She told them which questions 
in the textbook she would also like them to do. 

At 8.52 a.m. the pupils started work on this. At 8.55 a.m. Jenny ticked off 
one of the boys for not doing some homework and another boy for just writ- 
ing on his exercise book. Jenny moved this latter boy to the table on which 
the three girls were sitting. She then told the whole class that they would have 
nO formal homework for these last two weeks at school. Instead they should 

revise’. 

At 8.58 a.m. Jenny ticked off two ot 
boy she had moved and told one of the girls 
she had moved] works’. At 9.00 a.m. Jenny chatte 
girls. Between them they got onto the topic of someone at sc 
glass eye. 

At 9.07 a.m. Jenny cajoled Ian 
a.m. Jenny spent a minute chatti 
ent types of GCSE revision books and about revision generally. 

At 9.16 a.m. Jenny said to the boy whom she had moved ‘will you stop 
ruining the ladies’ concentration?’ and at 9.28 a.m. one of the boys, Sering 
this boy chatting with the three girls said ‘such a ladies’ man; such a stud’. 

At 9.32 a.m. Jenny talked to the whole group about the different revision 
techniques she had found, going round the group and telling them ‘Do not 
rely simply on reading’. 


At 9.35 a.m. Jenny let the pupils pack up and two mi 
Missed everyone except the boy she had moved and one other boy. She told 


these two that she was not content just to let them waste opportunities. Why 


should I have to chase after you to get you your GCSE? r # You pene 
Waste this opportunity badly’. After two minutes of this, the two boy 


dismissed. 


her boys for being silly, ticked off the 
‘Please make sure that [the boy 
d socially with the three 
hool who has a 


work. At 9.15 


boys to do more 
differ- 


and two other 
three pupils about the 


ng with these 


nutes later she dis- 
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Table 6.3 Analysis, by pupil, of whether or not they were going on to 
study science after leaving Pasmoor School with the approximate percentage 
of time that they would be spending on science 
ee ee 
Pupil Science-related subjects they Approximate % of 
were going on to study their immediate study that 
would be science-related 


Burt Physics 


33 
Catherine Psychology 33 
Edward Electronics 17 
lan Chemistry, physics 50 
Jack - 0 
George Horticulture 100 
Marc - 0 
Martin PE 33 
Mary Biology, chemistry 57 
Nicky Human biology, sports science 67 
Paul - 0 
Rebecca - 0 
Richard - 0 
Robert Electronics 33 
Sue 


ee S 


Reflections on Year 11 


Year 11: Revision, exams and movingon 141 


they had left Pasmoor School. To a certain extent, this depends on one’s defi- 
nition of science (Reiss 1993b). Obviously studying horticulture at agri- 
cultural college involves studying science but what about psychology at 
A level? I would say this does too. What then about A level sociology or GNVQ 
built environment or boat-building? That’s more difficult to say! 

Table 6.3 lists for the 15 pupils still at Pasmoor School at the end of Year 11 
any aspects of their further study that, in my opinion, include science. I have 
also, very tentatively, attempted to quantify the percentage of what each pupil 
Was going on to study that was science-related. I have excluded from this defi- 
nition such subjects as computing, geography, IT, mathematics, photography 
and sociology which, arguably, include aspects of science. In my view, there- 
fore, the percentages included in Table 6.3 are, if anything, on the low side. 
Had technology-related subjects been included, the percentages would have 
been higher and fewer pupils would have scored 0 per cent. 

Despite this rather ‘narrow’ definition of science, 9 of the 15 (i.e. 60 per 
cent) pupils were going to make direct use of the school science in their 
further study. I mention this because many UK science educators seem to 
assume that only a very small proportion of school-leavers go on to study sci- 


ence (references charitably omitted). ’ 
Despite its unpopularity at the end of Year 10 (see p- 123), two of the pupils 
(Ian and Mary) were going on to study chemistry/chemistry-related subjects 
(assuming horticulture and PE are not classified as chemistry-related). It has, 
though, to be said that this is fewer than the number going on to study 
Physics/physics-related subjects (four: Burt, Edward, lan and Robert) 
biology/biology-related subjects (five: Catherine, George, Mary, sing te 
Nicky). Indeed, Mary made it extremely clear in her Year 11 interview t ati 
was only her career intentions that were making her take Tene T 
There was a significant but not a particularly strong relationship z s 
how well pupils had done in their science GCSEs and whether or ee 
Were going on to study science. (Calculating the Spearman i nar ul 
coefficient between the average number of GCSE science pen ior et 
(A` =8, A =7, B = 6, etc.) and the approximate percentage ey A ip y 
was going on to study that would be science-related ae 2 ok pe 
< 0.10; two-tailed; 5 per cent value = 0.52. This apie at 26 p 
Variation in what each pupil was going on to study that 


would be science- 
e i in their 
related can be explained by variation in how well the pupils had done in 


d light on two main 


Science GCSEs.) ; it might she! 
I had begun my study hoping that it mig 
questions: 
Š i i ience lessons? f 
on anon ae a well in it, while others don t? 


* Why do some pupils enjoy 
The final chapter, Chapter 7, add 


resses these questions further. 
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Key points 


° Year 11 was largely concerned with 

taking GCSEs. 

The pupils I was following did extremely well in their GCSE science 

exams. 

e In some cases on leaving school pupils were going on to do what they 
had wanted to do for years. In other cases circumstances had led them 
to have to reduce their aspirations. For most of the pupils, their aims 
had gradually focused over the five years. 

e Of the 15 pupils I had followed from the beginning of Year 7 through 
to the end of Year 11, 14 were continuing with full-time education 
and 9 were going on to make direct use of their school science in this. 

° Five of the pupils were going on to study biology/biology-related sub- 


jects, four to study physics/physics-related subjects and two to study 
chemistry. 


finishing the syllabus, revising and 


7 


Children learning science? 


OS iar lh Da 


Ms. iro: 
Shapiro: Can you tell me why the pencil appears bent in the 


Vasa water? 
Masi as No! [laughs] 
A R Do you think that it is important to know? 
1: Well, yes. Like if we have a test on it, then yes, we 
en ate know it and study it and learn it. 
: And if there is no test, do you think that it is 
hings about 


important or valuable to know these t 

Yá light? 
smin: n ; 

min: No. I don’t think so. They're sort of fun, but I don’t 


think that it is something I am going to use ever. 
(Shapiro 1994: 139) 


H r r 
ow do pupils experience school science lessons? 
Ilustrate how pupils experience 


stoi 
pent a consider- 


(0) Pr R 

te of the original aims of my study wa 

abl ool science lessons. In large measure this is why I have s 
e amount of time describing a variety of lessons. My hope is that most of 


t F : : 
Pa pupils, teachers and learning support assistants involv 
On’t be too greatly surprised by these accounts on reading them! More 


oo one of my intentions was to document for other people, including 
ein teachers and researchers, the sorts of educational experiences pre- 
ented to pupils by an above-average science department in an English 


a ondary state school in the late 1990s. FEE 

e n places I have chosen simply to cite wha observed ra 

*Plicitly passing comment on it. There are several reasons for this. For one 

iing, I am conscious that the author of a book is already in a most niae 

po tion, After all, I have selected what to cite. simply through the se ea 

j Y of such citation and the way such incidence i d inmo i 

oe and, at least to some extent even in aes how you may 

ie records. More extensive appraisal might be unfa Mor ps 
€ book would be lengthened enormously if every incident 4 q 

Was accompanied by a commentary: And then there is t 


tI heard or 
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biographies I generally prefer the recitation of anecdotes and presentation 
of history to too much interpretation by the biographer. In terms of genre, 
I prefer plays to books of literary criticism and films to interpretative 
documentaries. 

One of the conclusions I reached during the study was that for the great 
majority of the pupils science education played a small part in their lives. 
Attempts by me on all six interviews I did with the pupils to get them to talk 
in any detail about what they had learnt in their science lessons were not 


extent of drug use at the school, the preva- 
lence of bullying, differences between the ways that boys and girls behave and 
their favourite science teachers were often unable to give me what I would 
consider to be a reasonable answer to the question ‘What's the most useful 
thing you reckon you learnt in science at Pasmoor School?’ 

Perhaps my favourite answer to th 
ness by one of the six pupils who got AA or better in their science GCSEs. The 
! Reflection and refraction really. ‘Cos that 
really helps when you're playing snooker — you know how things rebound’. 
ustrates a more important point 
isting science curricula ever require pupils to 
reflect on why they are learning in science what they are learning. To be 
bluntly honest, there were times when I wondered why on earth pupils were 
studying the science they were. In particular, there seemed to be a time in 
Year 11 when lesson after lesson in chemistry consisted of relative molecular 


evant or intelligible. Of course, the chemistry teachers at Pasmoor School 
spent so long on this topic — as I 


; had I been teaching chem- 
istry at the school — be pics well in exams enables 
pupils to achieve higher grades. And Pasmoor science department did an 
extremely good job at 


getting pupils to do well at science GCSE ~ as the data 
in Chapter 6 make clear. 


old pupils in Northern Ireland ‘C. 
used the science you learnt in scho 


of pupils found the question quite surprising, almost perplexing. The most 
ring plugs. 
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in e ins’ 

cote ne ope Collins (1999) study. This study found, as I did, that the 
se Nate na comments about school science concerned chemistry. 

PP ada ention what I consider to be a significant illustration of how 

iat agiee bears misunderstood the notion of relevance by citing 

Hees vid aa in the pseudonymous ʻOwens County’, a rural 

im TE ISA. The author, writing in perhaps the most prestigious sci- 

on journal there is, states: 


Owens County teachers made a conscious effort to relate science to the 
everyday lives of students. For example, during one lesson the fifth-grade 
teacher illustrated principles of motion through a kickball demonstration. 
A third-grade instructor had students conjecture about how simple acts 
like obtaining water would be different if performed on the moon rather 


than in Owens County. 
(Charron 1991: 683) 


third-graders being encouraged to think 
ld compare to living on Earth. But the 
is relevant (as that word is 


lit stretches the mind, fas- 
e workings of the physical 
d understanding of how 
evance to most of the 


Now, Iam very much in favour of 
about how living on the Moon wou 
argument in favour of such teaching is not that it 
normally understood) but that when it is done wel 
Cinates, intrigues and provides new insights into th 
universe. I am confident that even a richly develope 
to obtain water on the Moon will be of little practical rel 


future citizens of Owens County. 


Why do some pupils enjoy science and do well in it, while 
Others don’t? 

and in a number of other countries that 
hooling (around the age of 11 years) with high 
ve attitude towards it. Over the succeeding 
nerally wanes, especially in chemistry and 
on et al. 1998; Ramsden 1998; Lindahl 
eral rather than specific 


It is widely recognized in the UK 


Pupils enter their secondary S€ 
expectations of science and a positi 
years, though, interest in science ge 
physics (see Osborne et al. 1998; Parkins' 
1999), though this is a feature across subjects in gen 
to science (Sutcliffe 1998). ; 

What I would like to do here is to look at the various factors that I believe 
are important in determining whether pupils in general, and those at Pasmoor 
School I was following in particular, enjoy science and do well in it or not. I 
shall look, in no especial order at: 


* the importance of the school; 
iculum; 


* the importance of the curt 
* the importance of teachers; 

e the importance of the home; 
° the importance of peers: 


° the importance of the pu or himself. 


pil her- 
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The importance of the school 


By most accounts, Pasmoor School was a ‘good school’. It had two ie 
(Office for Standards in Education) inspections during the five years bs 
visiting and both were extremely complimentary, the second one abi 
so with regard to the science department. While many of the parents voi 

i riticisms of the school 
sane ie and revision), only one parent of the 15 pupils still at Pao 
School at the end of Year 11 wished their child had not gone there. Most 4 
the parents were pleased with what the school had done for their children an 
a few spoke about the school extremely positively. 


It does sometimes seem like they're 


only interested in manipulating the 
figures [percentage of GCSE passes a 


t grades A* to C]. 
(George’s father) 


If you study... but otherwise they can’t be bothered. 


(George’s mother) 
I feel the ones who are 


really brainy the 
middle of the road, like 


Y get really good support . . - 
Martin, you find t 


here’s no encouragement. 
(Martin's mother) 
We haven't had any problems. If 


she hadn't been an able pupil, I think 
our views would be less [positive] 


(Nicky’s mother) 
Basically they're not in 


terested in Foundation , 
can’t do enough for, 


-. the As and A*s they 


(Paul’s mother) 


members of the science department 
ears how the school had changed 

received a fairly consiste rS. Staff spoke positively about how 
i (each quote comes from a different 
teacher but, for rather i 

teachers in this section): 
It was quite a fragmented department i 
Roland’s worked extremely hard 
staff. Now it’s one of the 
higher profile . . . We do 


Department-wise it’s j 


mproved immensely 
much more enthusiasti 


=- much more organized; 
€ 
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PF salt some in the science department talked with regret about how the 
; os of the school had changed (again, each quote comes from a different 
eacher and quotes are unattributed): 


Maybe the ethos had changed a little bit. On a personal level I don’t agree 
with that at all. . . though I understand why it was undertaken . . . exam- 


results driven. 


management-oriented, rather than pupil- 


It's got much more, umm, 
h more organized. I’m not 


oriented, I feel. On the surface it’s muc 
convinced it is underneath. 


Much more a business now than a school . . . I think it’s a little bit sad. 


_ and the underlying philosophy . . - 
h a community school . .. People 
ues ... Now schools [are] more 
tion seen in a different way -. - 
lum has had a lot to do with 
much smaller area. 


Ethos has changed dramatically . - 
When I came here it was very muc 
expected schools to deal with social iss 
focused in terms of education . . . educa 
to deliver a curriculum . . . National Curricu 
this . . . we've become much more expert ina 
r of the science department, whi 
terms as the preceding quote, 


i On the other hand, one membe! le describ- 

ing the changes in much the same welcomed 

them: 

The whole tone and focus of the school has shifted . . . a lot more focus 
. role of the tutor moving very 


on the standard of pupil achievement . - 
much ., . how can I put it? . . . less of a social worker and more towards 
guidance and monitoring pupil progress » - « ethos of the school commit- 
ted to the pupils... makes the job more enjoyable, less of a policeman, 
more of maximizing learning and seeing progress. 


I suspect that many teachers in English and Wels 
decade would talk similarly about the consequences 
reforms of the late 1980s and early 1990s for school eth 


Orities of schools. 

One particular feature of schooling which the study caused me to meer 
More than I had previously was the provision made in mainstream nee s s 
children with certain special needs. From Year 7, the parents of Burt, E ya 
and Rodney had all expressed concern about their sons dyslexia. Me 
the strengths of Pasmoor’s learning support assistants It was clear t at t a 
had never been trained more than superficially to provide the specific eae 
help that could especially benefit such pupils. Nationally it is eee 
that training for learning support assistants is patchy while too many © 

ry contracts (Farrell ef al. 1999). 


have ; 
ie aces r ittle about dyslexia at the start of this study. 
it had for Burt, Edward 


A I admit that I too knew rather l ape significance i 
owever, realizing the ve jderable sig! Sj Mi 
and Rodney P ne Yo read widely (€-8- Townend 1994; Silver 1998; Miles 


h schools over the last 
of the educational 
os and for the pri- 
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and Miles 1999), to contact The Dyslexia Institute and to begin to notice in 
the educational literature and on web sites references to conferences on 
dyslexia and to new theories about its causation and treatment. I also found 
myself reading up about other conditions such as dyspraxia and attention 
deficit (hyperactivity) disorder. This is not the place to launch into a review of 
what I learnt. Suffice it to note here that most schools — and I am sure Pas- 
moor School is no different from the great majority of schools in this respect 
- have probably never had the time and resources to ensure that they do the 
best for all their pupils. 

A final point in this section is to consider what types of school are more 
likely subsequently to have pupils go on and study science. This area remains 
under-researched and some studies have failed to come up with any clear-cut 


things and asked whether they worrie 
ever or never. The next thing after ‘Faili 

worried about was ‘Someone in the family getting ill’ (36 per cent). In the 
week in which I write this there is a report in the TES that ‘Ministers intend 
to launch two more exams, for able nine and 13-year-olds’ (Cassidy 1999), 


mmended that pupils 
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ee a er ene ee ee 


home wi i i 
e without compromise and without remorse; and while this tra- 


ditionally brutal philosophy may not be quite in line with some other 


a f a 
pproaches to education, we still rather like it. But only because it works. 
(Parsons n.d.: title page) 


pear SSS approached, the number of hours’ homework and revision 
io e pupils did became very considerable. At the same time (April of 
coe ) haus newspapers reported that revision guides and practice 
ee ee were outselling popular fiction. Many of the pupils put in two or 
i hours a night and said that they ‘hated it’, that they ‘cancelled quite a 

of after-school activities’ or that their ‘social life went down the drain’. One 
pupil told me that she was doing “20, 25 hours a week’ of homework and 


revision throughout Year 11. 

_ When one takes into account the 
time jobs, the total weekly amount 0 
revision and paid employment for some 
limit of 48 hours currently stipulated in th 
Directive. Perhaps understandably, the pupi 
on homework and revision talked with considera 
national comparisons of the amount of time pupils spent © 
something she had read about in The Times. 

Turning from assessment to classroom practice, the introduction in 1989 of 
mandatory ‘investigations’ across the 5-16 science curriculum, while broadly 
welcomed, has been criticized for presenting too narrow a view of what science 
is and for being unrealistic for teachers to implement (Jenkins 1995; Donnelly 
etal. 1996). Certainly at Pasmoor School my own experience was that investi- 


gations, particularly in the GCSE years, became not what I would consider to 
be true, open-ended investigations but routines in which the teachers did their 
very best to ensure that pupi of investigations sufficiently often 


ls repeated parts 
to allow them to score as high a set of marks as possible. í ‘ 
A national survey carried out in 1 upils at the en 


998 showed that most p i 
of their GCSE science course see the main functions of scientific investigations 
as ‘getting a good mark ... Many felt that school investigations bore little 
relationship to what it was like to work as a scientist’ (Nott and Wellington 
1999: 1), sa 

The question of the functions of school science education has been wi ely 
debated in recent years. Increasingly, it has been agreed that school e 
education should serve the needs of the whole school population (Millar a } 
For this reason, scientific literacy, however this term 1$ understood, is seen 4 


. Jrwin and Wynne 
the prime aim of science teaching (see a 1,193; Tew r 


Iso Layton ef ai- i koe 
1996; Hodson 1998). Generally, scientific literacy is seen aS pecs oe 
understand scient A 


oa ree 
help tomorrow’s adults to ific issues (Graber a curricu- 
t might be hoped t 


In the UK, for example, i hat a good school a ae 
lum would help us to understand the uncertainties around geneti y 


fied foods, global warming OT the radiation from mobile phones. 


fact that several of the pupils had part- 
f time spent on school, homework, 
pupils must have exceeded the upper 
e European Union Working Hours 
| who spent 20 to 25 hours a week 
ble insight about inter- 
n homework, 
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Iam fully in agreement with this understanding of scientific literacy, so far 
as it goes. More recent work has argued that science education should 
advance democracy (Longbottom 1999), enable pupils to grow as persons 
(Reiss 1999) or better the world (Roth and Lee in preparation). Indeed, the 
notion of scientific literacy can be taken further by considering the three axes 
of ‘the here and now’, ‘space’ and ‘resistance’ (Reiss in press). 

For a start, we should not only think of school science education providing 
skills and information for the citizens of tomorrow; it should be absolutely rel- 
evant to the pupils being taught today, i.e. in the here and now. Obvious 
examples of topics pertinent to pupils that could be meaningfully taught in 
school science include ones presently covered (though often in only a rather 


cursory fashion) in health education and environmental education within 
science, 


z : king is bad for you. Cer- 
tainly this was the case at Pasmoor School (see p. 52). More time in science 


curricula would allow for both a more detailed and a more nuanced treat- 
ment. For instance, pupils could be taught more about the addictive nature of 
nicotine, about possible health benefits of smoking (there is some evidence for 
a negative relationship between the risk of developing Alzheimer’s disease 


and the number of cigarettes smoked) and about the reasons why people take 
up smoking, 


€ssons, consider whether the aim of education 
-g. by persuading 
of the promotion of autonomy (i.e. enabling 
onal, informed choices) ~ see Reiss (1996). It 
whether pupils’ writings could have audiences 
of constructing posters 
could produce desktop-publi n ist schoollab walls, DERE 


that school science education ought to 


school population can be taken further is by 


n can help provid. i i i ich 
to live their lives. This idea has j a eRe upile iit ap abit 
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energy is not to provide pupils with only a single model of energy. Rather, we 


should aim to provide pupils with a variety of models that can be used appro- 
priately in different contexts. Pupils should be helped to develop a number of 
intellectual ‘spaces’ which they can inhabit as occasion requires. We all know 
the stereotype of the scientist who can only see a rainbow in terms of the 
reflection and refraction of light. Such a knowledge is incomplete. A fuller 
understanding of rainbows in the culture I inhabit comes from seeing Con- 
stable’s water-colours, reading the poems of Wordsworth and knowing about 


the story of Noah’s flood. 

Finally, science education has t 
ance, a notion just beginning to b 
ing (see Rodriguez 1998), thoug 
circles (e.g. Ahmed et al. 1998). For example, 
ence to homeless children in an urban setting in the US: 


13-year-old Gilma. Gilma took the lead ina project, develo 
themselves, to study pollution in their local community. Barton concluded 


that the main reason for Gilma’s enthusiastic participation in this project in 
her community was ‘to figure out how to make it better for herself, her 


friends, and her family’ (Barton 1998: 385). 


he potential to serve as a platform for resist- 
e explored in some science education writ- 
h well established in anti-racist education 
in a paper about teaching sci- 
A, Barton writes about 
ped by the children 


The importance of teachers 
orate while giving them 


in education. However, 
er has made it diffi- 


Teachers, as governments frequently remind the elect 


pay rises below the average, are of crucial importance 
the multifaceted nature of what it takes to be a good teach i 
cult for researchers to come up with more than fairly obvious conclusions 


about what it is that makes a really good teacher (€.8- Sammons et al. 1997). 
I am convinced that much of the teaching provided by members of the sci- 
ence department at Pasmoor School was of exceptionally high quality. I have 
already reviewed in Chapter 5, the views of Year 10 pupils as to what consti- 
tutes a good teacher and I hope that the descriptions of the lessons I have pro- 
vided indicate the range of teaching approaches adopted by the various 
science teachers in the school. t A 
On the Year 11 interviews I asked the pupils to tell me who their favourite 
teacher was and to explain why. Their explanations don’t add a geen to 
those given in Year 10 (see p. 124) in answer to the question Tell me about 


\ wae tion was gener- 
the sort of science teaching you like’ because the Year 11 ques : 
SEEE ur ered the Year 10 one. I was inter- 


ally answered by pupils r 
ils (i.e. the 15 still at Pasmoor School 
tite ada ate we pean ine different io tee = 
other words, there was no te teacher, though © e 
teacher was nominated eight times and an 
Several pupils nominated teachers who 
years and one boy nominated someone 
years. The five girls nominated a total of 1 


l of 27 names 
one universa 
hem in the last two 
ght him for three 


who hadn't tau 
s’ names and no 


o female teacher! 
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male teachers’ names. The eleven boys nominated a total of 12 female 
teachers’ names and 5 male teachers’ names. While the numbers are too small 
to draw firm conclusions, this raises the Possibility that boys may be more 
likely than girls to nominate male teachers as their favourites in much the 
same way that male teachers were more likely than female teachers to talk 


about male pupils when I asked them about the pupils in their classes (see 
p. 91). 


The importance of the home 


There is a considerable literature on the importance of the home environment 
for educational success. Various Statistical analyses in England and in other 


countries have shown the negative effect on GCSE and other examination 
scores (both in science and in other subjects 
to free school meals, coming from a home 


in in one week in 1958, has shown that 

at the age of 37 years, numeracy and literacy are significantly correlated to 

ether the Participants’ parents had been in edu- 

cation post-16 and whether Participants recalled there being more than 25 
i me (Parsons and Bynner 1998), 

Unsurprisingly, these factors mean that there is a strong correlation be- 


tween social class and the chances of going on to higher education (Robinson 
and White 1997; Edwards et al. 1998). 


The advantage of such 
hammer home the importance 


itudes which explained more of the vari- 
ent of Education and Science 1967). 


Parents of primary pupils used materi- 
als with which they had been provide 


) e home backgrounds of a number of 
the pupils followed here changed during the five years of the study was when 


- This happened to six of the Pupils — Jack, Liz, Marc, 
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gain fewer educational qualifications. Indeed, the death of a parent does not 
carry the same risks to a child of poorer educational attainment and poorer 
mental health as does coming from a home where parents split up (Rodgers 
and Pryor 1998). 

One can imagine that children can react to parental separation in a number 
of ways. In some cases, a child may even end up doing better educationally 
than would otherwise have been the case, for instance if they take refuge in 
their studies. However, it is hardly surprising that it is more usual for the 
break-up of a relationship between a pupil’s parents to have a negative effect 
on that pupil’s educational achievements. One can propose several reasons for 
this. For example, parents who are splitting up may, very understandably, be 
preoccupied with other matters and less able to provide the stability that helps 
in such mundane matters as regular assistance with homework. More import- 
antly, perhaps, while the ending of an unhealthy relationship can sometimes 
be to the benefit of children, many children find parental break-up deeply 
unsettling even if they are unable at the time, or even subsequently, to articu- 
late this. 

Another way in which the home can 
national study which showed that in a num 
to study science at university level were more likely t 
parents with a scientific degree (Woolnough et al. 1995) 
values of the correlation coefficients for such studies are low; 
there is a lot of scatter. 

Thinking of the 15 pupils in this study, there was some evidence for a con- 
nection between pupils going on to study science as 16-19-year-olds and 
parental scientific education, as can be seen by comparing the parental biogra- 
phies in Chapter 3 with Table 6.3 — for example, for George, Ian and Nicky. At 
the same time, though, there are the exceptions, such as Mary. 


be important is indicated by an inter- 
ber of countries pupils intending 
o have had one or more 
. However, the actual 
in other words, 


The importance of peers 
ply argued about whether heredity or the 


For too long psychologists have sim! y 
he determination of personality and 


environment are more important in t p 
behaviour. More recent studies have looked at the way in which both hered- 


ity and environment are important. One important aspect of a pupil’s environ- 
ment is their peers. Indeed, some psychologists have begun to argue that peer 
environment may be more important than home environment in certain 
respects. It is noteworthy that bullying by one’s peers is associated with poorer 
Physical and mental health in various countries (Forero et al. 1999; Kaltiala- 
Heino et al. 1999). 

One of the most obvious manifestations of peer culture is its differentiation 
by gender. In earlier chapters I have referred in some detail to various differ- 
ences between how girls and boys behaved and were treated. My own under- 
standing is that throughout our lives there are strong societal pressures on us 
to differentiate ourselves by sex. During childhood this means that girls will 
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(often) be girls and boys will (often) be boys. Of course, there are many pif 
tions to this: girls and boys are not homogenous groups (e.g. Mac an G A 
1994). However, pressures both from peers and from society more generally 
push pupils towards stereotyped sex-specific behaviours. $ l 

So boys are more likely to be noisy and aggressive and girls quiet and pas- 
sive (Urquhart 1996). Equally, girls are more likely to prefer biology and boys 
physics (Solomon 1997; Vlaeminke etal. 1997), while the sexes often come to 
see science differently (Levine and Geldman-Caspar 1996; Jovanovic and 
King 1998). 


In common with many schools, Pasmoor School put a lot of effort into 


trying to combat such gender-stereotypical behaviour though, so far as I was 
aware, it did nothing explicitly to try to reduce the fairly widespread incidence 
of homophobic taunts, which I heard directed at boys by boys from Year 7 
upwards. 

Until around the early 1990s, gender issues in s 
generally to do with raising the educational attainm 
has increasingly been realized that it is more 
underachieving. As Pasmoo: 


chools in England were 
ent of girls. Since then, it 
likely to be boys than girls who are 
r School's Annual Report to Parents 1997-1998 put it: 


Boys are still under performing when matched against the girls. They 
continue to reflect the national trend achieving successes in the higher 
grades, 10 per cent below those of the girls. We have focused on this issue 
throughout the last two years, both in discussion groups amongst the 
school staff and in the classroom, Particularly in the Year 9 single sex 
classes in English. The experiences of the English staff a 
of parents have led us to conclude 
the confidence of boys in the com 


nd the comments 
that the latter experience has boosted 
munication skills, 


€ssons, many of them were happy to make 
here were exceptions to these: 


The boys talk; we get told off. The 
EastEnders . . , They're 
They're more tactful. 


girls talk and the teachers join in about 
Perceived as doing more work even if they aren’t. 


(Burt) 
Umm. I think the boys are a lot more, like chatty and noisy. And I think 
they’re slow workers as well. But then the 


y girls are like chatty as well, but 
they're quieter about it. 


(Catherine) 


(Edward) 
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Girls behave; boys don’t. That’s basically what it’s like . . . there are a few 
girls who cause havoc and a few boys who don’t. . . the girls tend to get 


away with more. 
(George) 


On the whole I'd say girls are better behaved, more mature, don’t mess 
around so much but there are groups of girls who can . . . misbehave .. . 


but they don’t. . . throw things about. 
(Jack) 


I think the girls towards the end of the five years were more concen- 


trated. More into the work than the lads were. I dunno why. 
(Marc) 


Girls, I think personally, are a lot more focused on what they're doing. 


Boys take a more laid back attitude. 
(Martin) 


I'd say that it depends what type of boy they are, “cos if they're really 
studying they'll behave . . . overall girls behave better. I don’t know why. 


I think boys have something to prove in their own minds. 
(Rebecca) 


Umm. I'd say girls are more responsible. I guess everyone says that. Some 


boys don’t really care; most of the girls get on with it. 
(Richard) 


The importance of the pupil her- or himself 


The school, the curriculum, one’s teachers, one’s home and one’s peers are all 
important for educational achievement and for how a pupil experiences their 
schooling. Ultimately, though, for any pupil, enjoyment and success at school 
in general and in science in particular can only partly be explained by such 


external factors. 
One study that looked at the signific 
tures for whether or not pupils enga 


emphasized the notion of boundaries (Phe 
as pupils move from one context to another (e.g. from home to school) they 


cross boundaries. When the world of school and the world of home are con- 
gruent, there are smooth transitions across such boundaries. When school 
and home belong to different worlds, crossings are impossible. In like vein, 
Glen Aikenhead has written about the extent to which science education 
expects school pupils to acquire the distinct subculture of science (Aikenhead 


1996; Aikenhead and Jegede 1999). ; 

One of my main conclusions is that school science education can only suc- 
ceed when pupils believe that the science they are being taught is of personal 
| worth’ should not be construed too 


Worth to themselves. Here, ‘persona 


ance of family, peers and school cul- 
ged with their schoolwork usefully 
lan etal. 1991). The idea here is that 
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narrowly. For many pupils, science is of value only in so far as it is of instru- 
mental use, for example for further education. Other pupils, though, search 
for meanings and may feel that science can help them to understand their 
place in the world. Such diversity among pupils means that a science curricu- 
lum and a way of teaching science cannot assume that there is only one 
reason for learning about science. But unless science teaching genuinely 


engages with the concerns of real pupils, they will be more than capable of 
learning little from it. 


Key points 


° For most of the pupils in the stud 
part in their lives. 

e Examination success played an important part in the life 
School. The pseudonym I chose for the school was ana 

e Science curricula could be reformed so as to be of more value to pupils. 

e Much of the teaching provided by members of the science department 
at Pasmoor School was of exceptionally high quality. 

¢ Pupils’ home backgrounds are import 

Peers affect how school is experience 

e School science education can only s 

the science they are being taught is 


y, science education played a small 


of Pasmoor 
Ppropriate one. 


ant for their educational success. 
d by pupils. 

ucceed when pupils believe that 
of personal worth to themselves. 
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Ian’s parents, 61, 66, 67, 120 Kaltiala-Heino, 153 
hopes, 33, 136 Kehily, 90 
on science, 61, 66, 95 Keys, 148 
injury, 27, 36, 38, 51, 52 King, 154 
interpretation, 12, 13 Knutton, 96 
interview, 9-11, 28, 125, 144 Kress, 8, 145 
with learning support assistants, Kruger, 16 
49-50 
with pupils, 28-43, 144 language of science, 2] 
see also named pupils Laws, 149 
with parents, 57-64, 65-7, 93-5, Layton, 149 
125-6 Lea, v 
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Rebecca, 43, 53, 84, 120 
in class, 26, 27 
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